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Punch and Die Work—Rotary Files- 
Truing Work. 


BY A. H. CLEAVES. 


Let us suppose it desirable to use a lot 
ef machine screws for thumb screws, as 
shown in Fig. 2, B being the screw and 
A the punching used for thumb piece or 
handle. 





Taking this piece A, Fig. 2, merely as 
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a sample, and letting it represent a class 
of work in which the two opposite halves 
separated by the center line are required 
to be exactly alike; then a simple and 
effective method for getting such a re- 
sult may be found by a study of Fig. 1. 

First have a stock of thin, smooth 
sheet steel of good quality on hand—steel 
that is bright and that will harden good. 
It must be thin; 1-64 to 1-32 inch, accord- 
ing to requirements of die in size. 

Take a piece of this thin material, red- 
den it with copperas, and lay the work 
out on it; being especially careful to get 
the guide-pin holes F' F! exactly on the 
center line @ Any variation here will 
increase or diminish the width of the die, 
according to its distance either way from 
the center line, as I will explain further on. 

Let B, then, be the die blank, and A the 
steel template or profile for working by. 
Instead of laying out and filing the whole 
contour of the punching, get the one cen- 
ter H, as shown. Then lay out and drill 
or counterbore out the two circles i K. 
Then the balance of the form is filed out to 
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beyond, as 
This un- 


the center line, and a little 
shown by the undotted line. 
broken line shows the form of the opening 
in the template, and the dotted line the 
opening in the die. For a common piece 
of work like the one shown, the portion 
of dotted line with H for the center might 
be cut out to complete the form. But sup 
posing the work to be of a kind requiring 
nicety, then file or work out in any way 
the half form described. Then place this 
plate on the die blank; or, rather, drill 
holes for screws D D D (quite small ones), 
and guide-pin holes fF F!, and then harden 
the plate A. 

The best way to harden this, or any 
very thin flat piece, is to lay it on a flat 
shovel or piece of sheet metal, with a sheet 
of asbestos on top of the work, while heat- 
ing. Have 
smeared with oil, and, if convenient, some 


ready two bench blocks 


one to handle them quickly. Then, when 
the metal plate is hot, drop it onto the 
lower block, and bring the other block 
onto it. It will be more apt to come out 
flat in the process if one of the blocks has 
pieces on the corners of the same thick 
ness as piece hardened, making the blocks 
come together evenly on the work. But 
if the piece is warped, in hardening, it be 
ing so thin, the screws D D D will bring 
it down flat on the die blank. The screw 
holes D D D can now be drilled and tapped 
in the die blank; A screwed onto B, and 
steady or guide-pin holes / F! put care 
fully into the latter. 

Now, if the blank B is fitted to a holder, 
as is usually the case, and screwed into 
place at FE E E, having, too, the guide-pin 
at C; then the work can be tested up on 
the face plate with center H, A unscrewed 
and removed, and hole shown with H for 
Then A 
can be reversed on B, by putting it upside 
down on F F1, screws D D D being right, 
with center line either way. This brings 
H at H}, and the other side is bored the 


center bored out to dotted line. 


same way. 

I wish to impress, if possible, upon the 
reader the value of the little rotary files 
illustrated in Fig. 3. They are home- 
made and cheap; and, to use an expression 
more forcible than elegant, they “get 


there.” 


\ $3.00 Per Annum. 
/ Single copies 6 cts, 


Entered at Post Office, New York, as Second Clasn Matter. 


For general effective use, I would not 
recommend making them over % or 3% 
inch in diameter, and from that down to 
1-16 inch, as required. They are hard 
ened in oil or water, without drawing the 
temper. They can be made straight, front 
or back taper, with round or square ends 
shouldered for depthing with butt-mill 
end, as at /’, or most any form 
held in tool 


cutting 


brass rest 
lathe to be used in 


It has a V-notch in the 


B represents a 
post of any 
teeth in the files 
top, and does not injure the soft teeth on 
the file 


support 


It is more convenient than a lead 
The teeth are cut with any cold 


chisel, bringing the edge up against th« 
last tooth cut for a guide. Cut the teeth 
on an angle, all one way or two ways, as 
shown. But do not cut them backwards 


and wonder why they do not work well 
act just like any milling cutter, and 
the 


The \ 


the edges must point way they are 


running. 


In Fig. 3 the files, or routers, are cut on 





Fig. 1 G 
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FOR 


a back taper, so they can be used with the 
profile form A to finish out B, Fig. 1. 
Now about their accuracy. The thin 
edge or profiling contour on A is invin- 
cible. No file will make any impression 
on it. 
3eing thin, it as hard as diamond, and 
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will take the tops of file-teeth off a very 
little, so that they will undercut some on 
the die. If the size is unimportant, it is 
not worth noticing; but if a positive di- 
mension is wanted, then a file can be cut 
as shown at H, Fig. 3, where a file is cut 
and a shank turned on the end afterwards. 
This leaves a good tooth at k, where H 
is soldered into J. The holder J is hard- 





AH 








ROTARY FILES. 


ened and turned, or ground down to size 
of H at k. This admits of using J on a 
very thin profile edge, while H cuts close 
to it at Kk. 

These tools are not intended to take 
out the bulk of the stock; but when a die 
or other piece of work is at a place where 
the workman is beginning to “go careful 
now,” it will rout the residue out while 
the man is getting ready; and do it ona 
good sized die, too. 

The template is so thin that it can be 


AMERICAN MACHINIST 


until stopped by the profile A. The files 
may be 4 degree taper or more if desired. 

With files cut on the end like a butt mill, 
as shown at F, very accurate depthing 
can be done quickly, after taking out the 
stock with a drill. A tool like this will 
sink down, say, I-16-inch at a cut, and 
connect drill-hole spaces in a deep track 
very fast. The straight part M can run 
along a soft profile, as brass or Bessemer 
steel, for a guide, and cut a track in tool 
steel rapidly. It is a much quicker way 
of doing one accurate job, such as model 
work requires, than trying to work to a 
line in a milling machine or profile, espe- 
cially on small-sized work. 

In Fig. 1, the curves ¢ and & allow a 
rotary file to connect the curve ™ with 
circle H, and line 0 with the same circle. 
And it will be seen at once that by using 
but one side on the template for getting 
both sides on the die, work is not only 
saved on the former, but the two sides of 
the die, being made from one outline, are 
exactly alike. Ifthe holes F F! are nearer 
H than the center line G, they will make 
the die too narrow; and if on the other 
side, too wide. 

The little slits cut into the steady or guide 
pin and screw holes, as shown at F, pre- 
vent the die from cracking when hard- 
ened, as shown at F, which it will almost 
always do, unless the holes are filled with 
pipe-clay or plugged with iron. In Fig. 
3, A shows how any chuck may be used to 
hold the files while they are being revolved 
and cut. 

Do not cut the teeth deep, for they will 
not do as much or as good work as when 
cut shallower and uniformly. A little 
trial will soon determine what is right; 
and after-using them for years myself, I 


F 
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AN INDICATOR. 


filed to the outline in less time than it 
takes to lay it out, and its thinness makes 
it invertible without changing the form, 
or necessitating careful filing, except in 
watching the lines. It can be held con- 
yeniently in clamp or hand vise secured 
im bench vise, and filed in a strong light 
looked at from above. 

So if any mistake is made, it is made 
im the template; and this is hardly possible 
if the lines are correct. Once fastened to 
the die blank, a wayfaring man, though a 
fool, cannot go wrong. The die blank is 
held in the hand against the tail-stock 
drill plate of a lathe, or the bed of a sensi- 
tive upright drill, and pushed against the 
rotary files in motion, the latter cutting 


find them adopted after once using by 
others. 

In Fig. 1, the straight side of profile is 
filed beyond the center line of the die, in 
order to allow the file to work to center; 
so that when the template is used on the 
opposite side of die, the top and bottom 
line of the die will unite. 

The two corners not open to the round 
file can be filed up to the template or 
guide by hand, without chance of error. 
Or an upright filing machine of simple 
construction can be used for such work. 
A description of such a tool may follow in 
another article. 

Speaking of truing up work for boring, 
it may be in place to explain the same just 
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now. A tool, not by any means new, is 
used for this purpose, and can be made in 
several ways. Some are gotten up elab- 
orately, with universal joint, etc.; but the 
style shown in Fig. 4 will answer all pur- 
poses. A is lathe tool stock, flattened on 
the end quite thin, hole drilled in it, and 
spring tempered. 8B is steel piece with 
hardened and ground center, and ball sol- 
dered or driven on as shown. This ball 
rests in the hole in A, and the center of B 
is held against the center punch mark or 
hole in work on lathe face plate, which 
it is intended to have run true with lathe 
center. The spring in A keeps it in place. 
C is a hickory pointer fitted into B. D 
is a large center for holes to put over the 
end of B, and E a fork, shown in end 
view, to be used in the same way for 
straddling pins to be trued. If @ is 1 
inch, and the point of B moves 1-32 inch; 
then, if the distance F is 8 inches, the 
point of stick C will move 8-32 or % inch. 
When the work on the face plate is 
knocked around until the point of C 
stands still when the work is revolved, the 
assumption is that the point where the 
center of B touches must be as “dead as 
the toe-nails of Julius Cesar.” 
Chicago, Ill. 


Bicycle Tools—XV. 
SPOKE THREADING. 


The cycle-wheel spoke has been the 
subject of great attention, and has varied, 
in the course of its transformations, from 
a light piece of hickory in the ordinary 
vehicle-wheel spoke form, to a piece of 
slender steel wire; and that wire, slender 
and light as it is in its original straight 
form, is commonly made still lighter by 
reducing the diameter of the principal 
part of its length. One end of the spoke 
is provided with an oval head, and often 
formed with a right-angle bend very near 
this head, while the other end is threaded 
to screw into the tapped nipple. The 
cycle-wheel spokes now used will sustain 
tensile strains only; they are altogether 
too slender to support any compression 
load of consequence; they are not placed 
in radial lines between the wheel hub and 
rim, but are spread a considerable dis- 
tance on either side of the plane of the 
wheel, to meet the spread of the hub 
flanges, and are also “laced” or crossed in 
various ways at some point near the axle. 
The spokes are tied together where they 
cross each other; sometimes this tie is a 
turn or two of wire taken about the 
spokes at their intersection, and some- 
times it is in the form of a metal clip, cut 
and formed in the press to fit the spoke 
intersection for, say, a distance of 3-16 
inch. This formed clip is slipped in place 
at the spoke juncture, and then closed 
with a blow of suitably-formed dies in the 
foot, hand or power press. The spoke- 
junction binding, of whatever form, is also 
often strengthened and secured by soft 
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soldering, either by use of a flame jet or 
the soldering iron. The operations on 
the spoke and hub to make the parts, and 
the assembling of the spokes, hub and 
rim, and the truing-up of the wheel after 
it is assembled, are all difficult, and re- 
quire either very superior tools or great 
skill on the part of the workman—one or 
both. It is a nice operation to reduce 
the diameter of the spoke wire in the 
proper place, with perfect uniformity and 
with such rapidity as is commercially de- 
manded. There may be sixty-four spokes 
in a pair of cycle wheels; to be good, these 
spokes should be as near as possible to 
absolute uniformity in head and body and 
thread diameters, and in thread pitch. To 
secure lightness, the spoke diameter is 
made as small as safety will permit, and 
the thread diameter should be a very little 
greater at the root than the body diam 


eter; if the thread diameter at the root is 
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smaller than the body diameter, then the 
tensile strain, 
If the thread 


spoke elasticity, under 
drops to nearly nothing 
diameter and pitch vary, it is impossible 
to make a good fit between the nipple and 
the spoke; if the spoke heads are not at 
right angles to the spoke body, then they 
do not lie flat against the wheel flanges, 
and a really good job cannot be made, be- 
cause, under load, one spoke has less 
elasticity than another. And so it goes, 
all the way through the wheel job. 
Fortunately, the pneumatic tire puts the 
whole cycle on a cushion of air, thus giv- 
ing the cycle wheel the nearest approach 
to an ideal 
ereat deal of not absolutely perfect work, 
in the cycle wheel way, can be used with- 
out immediate mishaps, and a very great 
deal of imperfect wheel work is used in 
I am not sure that 


support possible; hence, a 


cycles of high grade. 
such is the case, but I do not believe any 
perfect cycle wheel was ever put out by 
any maker—that is to say, I do not believe 
any cycle maker ever makes a wheel which 
not 


his own inspector would say was 


“MONARCH 
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faulty in minor particulars; and I know, 
from observations, that a mere novice, 
like myself, can see abundant defects in the 
workmanship of cycle wheels in general, 
it even a very moderate approach to uni- 
formity be taken as a test. I have never 
seen any lot of cycle wheels of the same 
nearly like 
They are perhaps 


kind which were one 


another, throughout. 
near enough to being alike; yet it would 


very 


seem, since the wheel is so important a 
member of the cycle, that there must really 
be some best form for any certain style of 
wheel. The wood rim very greatly de- 
creases the chances of wheel uniformity, 
because the wood rims themselves vary so 
greatly. If a wood rim cycle wheel be 
carefully assembled with perfect or tol- 
perfect parts, and 
and edges run 
to perfection, that wheel is almost sure 
“out” if it is 


erably trued-up so 


the inside very close 


to run. considerably put 


SPOKE 


SHOPS 


into the trial fork and tested halt-an-hour 
This shows, of course, an unequal 
spoke The 
new wheel at rest is to equalize all its own 


later. 
tension. 


strains; the wood rim stress resistance is 
the 
rim 


less determined and enduring than 
steel-wire spoke tension; hence, the 
changes in form under rest duration, and 
the wheel runs untruly renewed 
trial. 


Spoke threads and nipple threads 


upon 


are 
seldom extremely close to uniformity of 
diameter. 

The Excelsior Needle Co., of 
ton, Conn., supply a great many makers 
with spokes and nipples. Knowing 
the high character of the work commonly 
turned out by the Excelsior Company, I 


Torring- 


well 


was much surprised to very recently see 
floor of the wheel-assembling 
factory littered 
with many hundreds of nipples. Upon 
the informed that 
most of those on the floor had no threads 
at all in them, the the 
threads were too large. This shop threads 


the entire 


space of a large cycle 


asking cause, I was 


and in others 
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tendency of the 
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its own spokes; and in another place I 
saw one wheel, in process of assembling, 
in which the spoke threads were of dil- 
ferent diameters, and the nipple threads 
were also different, so that in some cases 
the spokes would not enter some nipples 
and would enter others. I stopped ask- 
ing questions right there, from a feeling 
of delicacy which old shopmen will read 
ily understand; but I 
thinking about what I saw, and I am quite 
sure that cycle wheels might be better 
made than they are. Whether such bet 
that is to 


could not avoid 


ter made wheels say, wheels 


with greater uniformity—would be really 


better and more durable in use, I cannot 


say. They may be really good enough 


as they are; and if so, it would be folly 


to put more money on them to make them 


better But as the nipples and spokes 


came to the assemblers in the instance just 


mentioned, it would have been money in 
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Fig. 98 


PORMULLY & JEFFERY'S 


the pockets of the piece workmen who 
were putting up that lot of work, if the 
had better, and it could have 


work been 


been made much nearer to a small varia 
tion limit than it was made, without ap- 
preciable added cost 

The shops here in Chicago do not re- 
duce their own wheel spokes, and I shall 
be obliged to defer a de scription of spoke- 
The first 
on the spoke after reducing is threading, 


reducing machines operation 
and this is done in two different ways, by 
rolling and by cutting with dies 

In threading spokes with dies, as prac- 


makers—the 


ticed by many prominent 
Monarch, Gormully & Jeffery and the 
Columbia among them—the threading 


dies are carried on a spindle driven both 
ways; in some cases with one belt and a 
3-miter gear reverse, and in others by an 
open and crossed belt from the counter- 
shaft to the spindle pulleys, 
These 


tremely simple and cheap 


tapping-ma- 
machines are ex 
The 


lever and 


chine style 


wire 15S 


clamped to a slide with a little 


eccentric clamp—old armory style — 








154-4 


handled by a boy, and the clutch driving 
pulleys run loose on the threading spindle; 
the rear pulley running the threading way 
and the front pulley the backing-off way. 
The threading spindle has a double-end 
clutch fast on it, fitted to engage either 
driver, according as the spindle is pushed 
backward or pulled forward over a small 
lengthwise enough to 
clear both driving clutches when the spin- 
dle stands in the middle of its travel. 
Having clamped a spoke to end gage on 
the little hand-moved carriage, the opera- 
tor pushes the end of the spoke to be 
threaded against the die, and thus forces 
the spindle clutch into the rear driving 
clutch, and revolves the die the threading 
way. As soon as the spoke carriage 
reaches its forward stop, the spindle clutch 
pulls out of the back driver as the die runs 
on to the now stationary wire, and the die 
stops; then the operator gives the carriage 
a pull, drawing the spindle clutch into the 


sliding distance, 
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and the large die on the third spindle; the 
first die and the third die being the gage 
limit apart in diameter when new. The 
third die would never do any work until 
after both of the others were worn out, 
and the two other dies would not need to 
be touched until the third die began to 
work; the third die would not need re- 
placing once a year, and the work could 
not possibly vary from the limit. The 
Pope Co. use a 3-spindle spoke-threading 
machine. They would not let me photo- 
graph it, and I therefore did not look at 
it. It may involve the use of dies, as I 
have specified; but I think not. The rig 
I propose would infallibly make uniform 
diameter spoke threads permanently in 
any shop which used it. 

Rolled threads are made on the well- 
known Blake & Johnson thread-rolling 
machine, Blake & Johnson, Waterbury, 
Conn., and on the Rudolphe & Krummel 


spoke thread roller. These are essen- 
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of the turns of the thread must be started 
at the same time; and it is also evident, 
upon a moment’s thought, that this 
simultaneous thread inception must cause 
violent strains, not only upon the work, 
but upon the die. The stock is moved, 
and must go somewhere. There is a 
natural movement of the stock to elongate 
the part in process of threading; but no 
elongation can take place, because move- 
ment in the axial line is restrained by the 
V-grooves of the dies which form the 
threads. The remedy for this is found in 
removing the die threads so as to form an 
acute angle in the field of threads on the 
die face, the point of this angle being the 
outermost V of the die, which forms the 
innermost groove of the thread on the 
spoke end, or piece to be threaded; so 
that the first swedging of the stock takes 
place at the inside end of the thread, and 
the other threads are begun, in regular 
stroke of the 


succession, later in the 





Fig. 4. 


front backing-off driver, and the die re- 
volves in the contrary direction, and runs 
off the now threaded spoke end. Fig. 97 
shows the “Monarch” 3-miter, gear-re- 
verse spoke threader; and Fig. 98 shows 
the G. & J. open-and-cross-belt-reverse 
threader. The production is about the 
same—say 4,000 to 4,500 spokes per day 
per machine. 

In some shops the boys gage their own 
work and adjust their own dies. The 
diameter of the thread cut on the spoke 
by this method depends entirely on the 
care and skill of the boy who operates it. 
This boy is working by the piece. It 
would seem that a much better arrange- 
ment would be had if the spoke ends to be 
threaded were put through successive 
dies, as might be easily done without tak- 
ing more time. In this case the spoke 
carrier must have motion in two direc- 
tions and there must be a spindle for each 
die—say three spindles. These three 
spindles dare set up with three dies of two 
sizes, one on each of the spindles—the two 
small dies heing on the first two spindles, 





SPOKE THREAD ROLLING MACHINE, 
tially the same machine which Blake & 
Johnson have made for a great many 
years. They designed this machine for 
threading short work, and, hence, stood 
the dies up edgewise, leaving the open- 
ing vertical, which is the most suitable 
form for threading short pieces. To 
adapt this machine more particularly for 
threading long pieces like cycle spokes, 
Rudolphe & Krummel make the working 
plane of the dies horizontal, as shown 
in Figs. 99 and 100, the wire lying hori- 
zontal, and traveling along the horizontal 
wire guides as it is threaded, and falling 
into the hook ends of the wire guides 
when the threading is completed. The 
R. & K. dies are cut with a gang of mills 
made by Brown & Sharpe; and extremely 
difficult as it is to put up a gang of 
V-dies of uniform diameter and thickness, 
as is needed to cut thread-rolling dies, 
these mills make a good job, and the 
R. & K. spoke-rolling dies are very nearly 
accurate in pitch. 

In case of a rolled thread made with a 
square-ended die, it is obvious that all 


Fig. 100. 


threading die. By this expedient the 
stock is allowed to move endwise, or 
axially; and this movement greatly les- 
sens the work on the dies, and so pro- 
longs their life, and at the same time a 
better thread is formed on the spoke end. 

Forty revolutions per minute, the speed 
recommended, gives 24,000 double strokes 
in ten hours; and the capacity of this ma- 
chine may be rated at 10,000 to 12,000 
spokes threaded per day. 

The large crank gear turns top to the 
right, which makes a small rod angle, 
long-time working stroke and quick re- 
turn, where the slide rod-pin is, as is the 
case in this machine, located half the 
crank radius above the crank center. 

HuGH DOLNAR. 


Though we provided for an unusually 
large demand for copies of the “American 
Machinist,” yet we find ourselves short 
of the issue of January oth, and there has 
been some delay in filling orders for it. 
We expect soon to receive an additional 
supply, and will then fill accumulated 
orders. 
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A Job of Milling. 

We give herewith engravings showing 
the method adopted for milling a job. 
which, owing to the fact that several sur- 
faces are to be tooled in exact relation to 
each other, and for other reasons. con- 
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42 inches wide; 8 feet between pockets, 
with feed 3-10 
inch to 10 inches per minute; quick return 
by power. 

In taking the photograph, the camera 
was placed directly in front of the machine 


automatic variable from 


an elevation, so as to show more 


and at 

















A JOB OF 


stitutes an especially favorable example 
for milling. 

Ihe casting, shown on the platen, is 
part of a printing press, and the machine 
takes in 60 

Fig. I represents the first operation o 


inches between housings 


milling on these trough castings—sur 
facing spots on the bottom for clamping 
the work flat on the table. The mill arbor 
carries four “Ingersoll” surfacing cutters, 
making 25 revolutions per minute; feed, 5 
per minute. The middle arbor 
support is supplied as shown in photo- 
graph, on account of the great width of 
This gives about 30 inches be- 


inches 


machine. 
tween arbor supports. 

Fig. 2 shows part of the same machine 
milling the trough side of the casting 
The two troughs to be channeled out are 
214 inches wide, 17g inches deep; milled 
also on top of trough flange. The arms 
are also finished at the same pass through 
the machine. This casting was finished 
complete in less than one hour and fifteen 
minutes—that is, the bottom first 
milled, as in Fig. 1, and then the troughs 


was 


were channeled and the arms milled, as 
in Fig. 2. This 
used for type-setting and ink-distributing 
tables, up to 36 inches wide. The spindle 
is powerfully geared; arbor, 3 inches in 
The table is 


same machine is also 


diameter and well supported 


MILLING 


plainly the shape of casting. This gives 


the entire machine a somewhat squatty 


It is built by the Ingersoll 
Rockford, Ill. 


appearance, 
Milling Machine Co., 


Mr. John Wallace, C. E., of Bombay, 
India, editor of the “Indian Textile Jour- 


nal,” has devised a system of ventilating 
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Care of the Modern Marine Boiler. 


BY T. W KINCAIDY, 


it Engineer, U. S. N 


Passed t 


Assistar 


The advent of high steam pressures in 
marine practice brought with it two fea- 
the fresh 
with 


tures of note, namely, use of 


water in the boilers, means for re- 
plenishing the waste, and feed-water heat- 
ers. It is true that fresh water was often 
used in the old practice, and feed-water 
heaters were not wholly unknown; but, 
as pressures rose and finally got well past 
the 100 mark, it began to be given out on 
authority that fresh water must be used in 
ale on 


order to avoid the formation of sc 


the heating surfaces, and the consequent 
everheating and rupture of the parts under 
the high used. And, further, 


the increase called for thicker 


pressures 
of pressure 
plates and larger rivets in boiler construc 
tion, giving the boiler less flexibility and 
vreater lability to rupture under unequal 
expansion 

Many vessels, particularly those of the 
nerchant service, can and do carry a suth 
cient supply of fresh water in double bot 
tums or in spec ial tanks, to make good the 
unavoidable waste Others make use ot 
evaporators, the scale deposited from the 


ea water being more conveniently re 


moved from evaporator tubes than from 


tube sheets, and tubes of 


he crown sheets 
The attendance on the evapo 


t 


the boilers 


rators usually calls for the services of an 


extra man on each watch; and, besides, 


there is usually a bill for packing, gage 
glasses and general repairs, not to men 
tion that the 


ship-owner is not long deluded with the 


interest on investment; so 


idea that an evaporating plant furnishes 


make-up feed free of cost 


The virtues of feed heaters are very 
generally conceded Feeding a_ boiler 
with well-heated water not only dimin 


ishes the risk of leakage and fracture, but 























SECOND OPERATION 


and at the same time moistening the air 
which is said to entirely 


if not all the difficulty 


of a cotton mill, 
overcome most 
that has been heretofore experienced in 
doing this, and to make India cotton mills 
much better able to produce fine grades of 


goods 


is believed to conduce to economy ol fuel 


from the boiler is used 


Heating the feed 


even when steam 
as the heating agent 
with the uptake gases is not so generally 
as it probably will be in 


heater 


practiced at sea 
the 


be discovered. 


future, when the pertect shall 
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fact, when 


evaporators are fitted to ships, their exist- 


Now, as a matter of even 
ence is often ignored by the chief engi- 
neer, who is apt to look upon the things 
If he wants to 
make up feed, he uses salt feed; and, it 
if his feed 
pipes are properly arranged, there is no 
result. If the after 
passing the check valve, is led through, 


as unmitigated nuisances. 


must be confessed, internal 


harmful feed water, 


say, twenty feet of internal piping, and 
then allowed to mingle with the surface 
water of the boiler, we have then an ar 
constitutes the 

The sulphate of lime 
is precipitated in the body of the water 


rangement which boiler 


its own feed heater. 


(whose temperature, with steam of 160 
pounds’ pressure, is about 371 degrees 
Fahr.) before it has time to reach any of 
the heating surfaces, and the result is a 
boiler free from leaks and scale, and abso- 
lutely clean, with the exception of a little 
mud in the bottom, which can be blown 
out. 

Live steam heaters, with removable 
pans for catching the scale, are sometimes 
fitted over marine boilers, the heated and 
purified feed entering the boiler by grav- 
ity. Such an arrangement is to be recom- 
mended in the case of water-tube boilers 
where it is inconvenient or impossible to 
fit internal feed pipes. 


The Original ‘‘ Machinery Doctor.’’ 





It must have been Lord Rosse. \ 


friend of the technical press tells how the 


Earl of 


Rosse once strayed into an en- 
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“Well, what’s up now? What have 
you got to find fault with?” 
“Oh, it’s all the same to me. I’ve no 


fault to find. I’m only waiting till the 
boiler explodes.” 
“The boiler explodes! Why, man, you 


are crazy.” 
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A New Bicycle Hub and Screw 
Machine. 
We present herewith front and rear 
views of the essential parts of a new bicy- 
cle hub and screw machine, which is read- 
ily and quickly convertible from the one 








~ 


f 


Fig. 1. BICYCLE 


“Well,” the earl, “if you 


work ten minutes longer with that screw 


retorted 


loose, the boiler will certainly explode.” 








Fig. 2. BICYCLE 
gine room, and, after looking around in 
a desultory way for a minute or two, sud- 
denly pulled out his watch and stood there 
apparently intently timing something, 
when the 


tracted and he exclaimed, 


engineer's attention was at 
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And then the engineer turned pale and 
jumped up to stop the engine, and blurted 
out: 

“Why didn’t you say so sooner?” 

“Why should I when I’ve never before 
had a chance to see a boiler explode?” 





HUB-TURNING 
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MACHINE. 


function to the other, so that it is capable 
of turning hubs, cups, cones, axles, screws, 
studs, etc., with nearly equal facility. The 
machine has the Parkhurst wire feed com- 
plete, and friction clutch back gears. The 
hub-turning rest and the steady rest for 
the bar and cutting-off rest form a single 
attachment, with a large bearing on the 
The 


chine is shown with a wheel hub in the 


bed and gibbed directly to it. ma- 
steady rest, and another in process of 
turning. The roughing tool, which is at 
the back, while the finishing tool is in 
front, is serrated to break the cut,and both 
tools are sharpened by grinding on the 
end. The roughing tool cuts in advance 
of the finishing tool until nearing the size, 
when, by an increased feed, the front tool 
is advanced to do the finishing, an auto- 
matic stop permitting an adjustment to 
.oot inch. The turret is made either hex- 
agonal or round, as may be desired. The 
index plate is tool steel, hardened, and 
also the locking key, with a taper gib 
wedge to take up the wear. The feed will 
carry a 3-inch drill into solid, hammered, 
crucible spindle steel. A double cut-off 
screw machine rest is furnished with the 
machine. The principal dimensions are 
as follows: 

Swing over bed, 22 in. 

Length of bed, 7 ft. 

Weight, 4,500 Ibs. 

Hole in spindle, 3% in. 

Takes through wire feed, 2,% in. 

Diameters of spindle cone, 7,°, to 1334 in. 

Width of cone, 4% in. 











se 


February 6, 1806. 
Center of holes in turret above turret 
slide, 3 in. 

Length of turret slide, 2 ft. 8 in. 

Turret measures across flats, or same di- 
ameter if round, 13% in. 

Length can mill when turret revolves 
automatically, 24 in. 

Length can mill when turret revolves by 
hand, 30 in. 

The machine is built by the Lodge & 
Shipley Machine Tool Co., Cincinnati, O. 


Turning Chilled Rolls. 


Those who have essayed turning chilled 
rolls for the first time have not been 
pleased with the experiment, nor usually 
satisfied with their success. It is an art in 
itself; an art which perhaps the late Mor- 





eo, 


Gave eee 
ROLL-TURNING TOOL. 
ton Poole, of Wilmington, Del., did more 
than any other one man to bring to per- 
fection—and to perfection he certainly 
brought the grinding of chilled calendar 
rolls for paper-making. Before, how 
ever, the grinding operation is com 
menced, there must be as nearly perfect 
work done by the lathe as it is possible 
for such an imperfect machine tool as a 
lathe to perform; but most tools for this 
work have the double disadvantage that 
they do not do good work and do not 
work fast enough. The work reminds 
one of the Scotchman’s porridge, “cold, 
burned, sour and gritty; and, damn it, 
there was not enough of it!” But by the 
use of a simple tool such as is shown in the 
sketch, the work is rendered very easy 
and its quality—for lathe work—leaves 
nothing to complain of. 

A plain bar of tool steel is taken, about 
1% inches square; about 4 inches of it 
cut off, and then fluted on each side with 
a semi-circular channel of about %-inch 
radius. All four sides of the bar being 
then ground so that the four angles are 
exactly 90 degrees each, the tool is ready 
to be clamped in the tool-holder and set 
to work. It does not remove curls of 
material, but takes off a series of brittle, 
thread-like turnings, about the size and 
general shape of pine needles. When 
one band 4 inches wide is turned, the tool 
is moved along. G. 
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Radial Drill Press. 


We give on this page an illustration of 
a radial drill, the principle of which will 
be so readily understood from an inspec- 
tion of the engraving as to make detailed 
description unnecessary. 

It will be seen that the tool is of the class 
in which the arm is attached to a saddle, 
which saddle is gibbed to sliding surfaces 
forward on the face of column. 

Things are so arranged that long belts 
are used, and the back gears are placed 
at the spindle; thus making use of the 
gearing only and then 
closest to the work. 

There are eight changes of speed and 
six of feeds, the latter by means of cone 
gears with a pull key. 

The drilling head is moved along the 
arm by means of a rack and pinion, and 
can be clamped to the arm when desired. 
The arm is raised and lowered by power, 
and swings on ball bearings, but can be 
clamped in position. 

The countershaft has a reverse motion 


when needed, 


for tapping. 
Spindle is 234 inches diameter, and has 
traverse of 


inches: 


a traverse of 16 


- <> a J 


>, = 
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The Measure of the Instantaneous— 
The Time Occupied in Oil- 
Engine Explosions. 

BY TECUMSEH SWIFT 

I am inclined to think that mechanics 
seldom use the word “instantaneous” cor- 
rectly, and I even doubt if the mechanic 
has much right or occasion to use it at 
all. An instant is a point of time without 
duration, and anything to be done instan- 
taneously must be done without occupy- 
Nothing can 
The 
thing that can be done in no time, and the 


ing any time in the doing. 


can be done in no time. greatest 


only thing, is no thing. Some things can 
be done very quickly, but they still occupy 
some time. Between the beginning and 
the ending there must be an intermediate 
interval. A hammer falls quite quickly, 


but the world is older when it gets to the 


anvil. The hammer may be stopped still 
more quickly, but not instantaneously 
A hardened hammer face may strike a 
hardened die, but the elasticity of the 


naterial, or its fracture, must provide a 
certain interval of time for the stoppage. 


Explosives act very quickly, but that they 













FITCHBURG 
FITCHBURG: INE. WORKS 
RADIAL DRILL PRESS 


head on arm is 41 inches; greatest height 
from bed-plate to spindle, 76 inches; 
greatest distance from face of upright to 
center of drill, 72 inches. 

The machine is made by the Fitchburg 
Machine Works, Fitchburg, Mass. 


are not instantaneous is evidenced in the 
fact that some do their work much quicker 
than others, and the time of their opera- 
tion may be graded to the work to be 
done. A heavy gun must not be charged 


with quick-burning powder. The shot 
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cannot move quick enough, and the gun 
must burst. For rending rock, the 
quicker the explosive can be made to act 
the better, and improvements in explos- 
ives for such service consist in getting 
those which will act still more quickly. 
The thing which is most desirable in one 
place may be most objectionable in an- 


it 


Fiy. 1 


other. Explosives for blasting in quar- 
ries are the right thing in the right place, 
but there is a prejudice among mechanics 
against the use of explosives for driving 
machinery. The gas engine and the oil 
engine have had more or less to struggle 
against this prejudice. 

Mr. John Randol, in his second article 
on the Kane-Pennington motor, has done 
a double service to the mechanical world. 
He has shown, so that it is now generally 
understood, that an igniting spark in an 
oil engine, or a gas engine, is more effect- 
ive and serviceable if applied at the right 


1 


t 


4 . 


i — 
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Fig. 2 
time than if applied at the wrong time; 
and he has also shown that a second ignit- 
ing spark, at the wrong time, and alter a 
first spark at the right time has done its 
effective work, is not of much account. 
These are important things to know, and 
no doubt the world is duly grateful. 

But Mr. Randol, in the article referred 
to, has done us another service of great 
value, but which may not receive due at- 
tention and appreciation unless I point it 
out. He provides the means of showing 
very clearly the time occupied by the so- 
called “explosion” in the oil engine, and 
the result of the showing makes it appear 
that the time occupied by the explosion, 
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and consequent increase of pressure, in the 
oil or gas engine is decidedly greater than 
the time occupied for steam admission in 
the average steam engine. In the steam 
engine, and also in the oil or gas engine, 
the most critical of the whole cycle of 
operations involved unfortunately occur 
when the piston is at or near the end of its 
stroke, and when, consequently, the indi- 
cator has little or no movement; so that it 
is impossible for the indicator diagram to 
tell us precisely what is going on at this 
time, or to tell us the time occupied for 
any detail of operation. The admission 
of steam to the cylinder in the one type of 
engine, and the ignition and deflagration 
which produce the initial pressure in the 
other, are certainly operations concerning 
which we should know all that we can. In 
the same issue of the “American Machin- 
ist’ which contained Mr. Randol’s first 
article upon the Kane-Pennington motor 
(November 7th), there were reproduced a 
pair of indicator diagrams from a Corliss 
steam engine, having the peculiarity that 
they were taken while the indicator drum 
had a movement coincident with that of 
the valve-operating eccentric, instead of, 
as usual, representing the piston move- 
November 28th | 
little, 


ment. In the issue of 


struggled with those diagrams a 
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haps have been anticipated, when the 
amount of combustible was greater. These 
diagrams speak for themselves, and it is 
not necessary just here to add a word. 
They seem to completely explode the ex- 
plosion idea. 


Spray Nozzles for Cooling Water of 
Condensation. 


From numerous inquiries received on 
the general subject of cooling water, so 
that it may be used 


over and over in 
places where the sup- 
ply is limited, we 


judge that the follow 
ing, which we trans- 
and 
“L’Industrie,”’ 
will be of 
many of 


late condense 
from 
Brussels, 
interest to 
our readers. 

In the system here 

spray 
is em- 
nozzle 
with a 


illustrated, a 
nozzle, Fig. a 
The 
is provided 

helical passage, which 


ployed. 


gives the water a gy- 
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finding out, in a backwoods sort of a way, 
where the different operations of the revo- 
lution occurred. It providentially ap- 
peared that the steam admission occurred 
while the drum was moving; so that from 
those diagrams it is quite possible to get 
an idea how long it takes after the opening 
of the valve for the steam to get up to its 
full pressure in the cylinder. From the 
diagrams as here reproduced, Fig. 1, it 
appears that steam admission occupies 
from Io degrees to 12 degrees of the com- 
plete revolution of the engine shaft. 

Now, taking the last of Mr. Randol’s 
oil-engine diagrams (Fig. 2), in which the 
“explosion” is purposely made to occur 
too late, and where the actual ignition oc- 
curs after one-seventh of the stroke is 
made, it appears that the actual time oc- 
cupied for the completion of the combus- 
tion is in one case 41 degrees and in the 
other case 63 degrees of the revolution, 
the slower combustion being when there 
was less to burn, instead of, as might per- 





LARGE 


COOLING BASIN 


produces a continuous spraying, evem 
with a low pressure and with orifices of 
Nozzles may be used 
so that if the 


considerable size. 
as large as 34-inch diameter: 








A COOLING 


Fig. 3 CANAL. 
water is impure, there is no danger of ob- 
struction, and a great volume of water 
may be sprayed with a few nozzles, and 
at small cost for installation. 

The power required is no greater than 
for other systems of cooling; and the divis- 
ion of the water into fine spray causes an 
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energetic evaporation, and a rapid reduc- 
tion of the temperature to that of the sur- 
rounding air. 

The nozzles are generally used in con- 
nection with a basin or reservoir of water 
below them, Figs. 2 and 3; they can as 
well be located on the roof of the engine 
room, in which case the water is collected 
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Fig. 4. PERSIAN KILN 


in a gutter of sufficient width, from which 
it flows to the tank of cold water below. 
The installation shown in Fig. 2 is em- 
ployed in the Skally mine in Upper Si- 
It comprises 12 nozzles and cools 
450,000 gallons per hour. 

If the space occupied is objectionable, 
the nozzles may be inclosed in a ‘‘Persian 
kiln,’ Fig. 4. The loss of water with this 
arrangement is quite small. It is not 
greater than where artificial ventilation is 
employed, and the consumption of power 
is much less. 


lesia. 


With a ventilation system, 
the power is generally estimated as 3 per 
cent. of the power of the engine, but it is 
really higher in the majority of cases. 


The Springing of Planer Work and 
Planer Tools. 

\ correspondent sends us a couple of 
sketches, which we give below, showing 
an angular piece strapped to an angle 
plate, and he asks us which is the proper 
way to place it on the planer, whether as 
in Fig. 1, or as We 
strongly suspect that our friend knows 


shown in Fig. 2. 
pretty well which is the right way in the 
<ase. When a young mechanic gets so 
that he can ask such a question, he is 
very near the answer, and the question 
may be more for corroboration and ap- 
proval of the answer already reached than 


for information. The trouble, generally, 
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is that the question is not asked at all, 
rather than in any difficulty about finding 
the answer. In the shop, we have seen 
a great many cases where, evidently, the 
question had not been asked, or the work 
would not have been placed so that chat- 
tering, catching or breaking of the tool 
or the piece of work must, of necessity, 
and did inevitably follow. The sketches 
answer themselves. Assuming that there 
is any springing of the work under the 
thrust of the cut—and this may always be 
assumed, the work should be so placed 
that it will spring away from the cut 
rather than spring toward it. When it 
springs away from the cut, that is the end 
of the matter. As soon as it springs 
away enough to obtain an increased re- 
thrust, then the 
springing stops and the cutting operation 


sistance equal to the 


Fig.2 
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RIGHT 


THE AND WRONG OF IT 


can go on smoothly. But if the piece is 
so placed that in springing away from the 
forward push of the cutting edge it must 
spring upward instead of downward, then 
its springing leads to a bad complication. 
The springing up of the work is equiva- 
lent to a springing down of the tool, and 
means that the tool will dig in. The first 
springing of the work may be carried 
beyond what is required to establish an 
equilibrium, and then it immediately 
springs back too far, and in this way chat- 
tering is caused. If there is no recover- 
ing spring of the work, then either the 
planer must stop, the work must be 
thrown out of place, or something must 
break. 

One of the most perplexing things that 
the machinist encounters is the chatter- 
ing or vibration of either the tool or the 
work, and it makes little difference which. 
Chattering is caused by unstable equilib- 
rium, by a springing of either the work 
or the tool 
exactly satisfy the resistance to be met, 
but which overdoes the requirement and 
the 
chattering is caused by the springing of 
the work, the workman is chiefly respon- 


which does not simply and 


then reacts to excess. So far as 


sible for not placing and securing it prop- 
erly. Occasionally there is something 
in the design of a casting that makes it 
impossible to avoid some chattering under 
the cut; but instances of this are rare and 
should be impossible. 

Where it is the tool that causes the 
chattering, instead of the work, there may 
be two or three causes for the trouble. 
The design of the tool itself may be bad, 
it may not be held securely in the tool 
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holder, something may be slack about the 
machine, or the design of the machine 
itself blame. It is a rather 
singular fact—familar, no doubt, to many 
mechanics—that the planer in use in every 
machine shop is far from correct in the 
mode of carrying the cutting tool. The 
tendency of the tool and its carrier, in 


may be to 


springing when cutting, is always down- 
ward, or ina direction which must cause 
the tool to dig into the work. The higher 
the saddle is used above the work, the 
greater must be the tendency of the tool 
the 

Many years 


to dig in, on account of increased 
leverage given to the tool. 
ago, in a certain shop, at a time when 
work was slack, an attempt was made to 
cut up the rim of a heavy fly-wheel into 
pieces suitable for melting in the cupola 
The rim was about 18 inches square, and 
a section of it was laid upon the planer, 
with the intention of cutting into it, half 
way through or more, with a square-nosed 
tool The tool chattered badly from the 
first, and the deeper the cut the worse the 
before the first 


settled down 


cut was 


the 


chatter; and 


finished, despait over 
whole affair. The winter of our discon- 
tent was made glorious summer by the 
The tool 


with the curve backwards had, of course, 


use of Fig. 4, instead of Fig. 3. 
more spring than the straight tool, be- 
cause for the same depth of cut there was 
but the 
which it sprang was such as to compensate 


more length to it; direction in 


or neutralize, the downward spring of the 


ig.3 











TOOL 


A SPRING PARTING 


head, rather than to augment it. If a 
tool-holder for the 
planer so that, with the present overhang 
of the tool, its cut occur upon the back- 


ward stroke of the planer, it is certain 


could be devised 


that much smoother cutting would result 
The the 


shaper would seem to be a correct one 


idea embodied in draw-stroke 


Our correspondent, Mr. W. H. Wake- 
man, of New Haven, Conn., is interested 
in a new society which is to be organized 
“The 
Society of 


Haven, to be known as 
Engineering 


It is composed of engin- 


in New 
Amalgamated 
New Haven.’ 
eers, electricians, firemen and machinists 
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Operating a Steam-Heating Plant. 


BY W. H. WAKEMAN. 





There are so many different kinds of 
steam-heating plants now in use that it is 
not expected that one article will cover 
the whole of them. Let us first take the 
case of a plant where the exhaust steam 
goes into pipes under no pressure except 
that necessary toforceitaround the rooms, 
which pressure should not exceed one 
pound by the gage. As this is not suffi- 
cient to warm the buildings, other coils 
or banks of pipes have been put in to 
make up the deficiency, and in these live 
steam at boiler pressure is used, the con- 
densed steam being returned to the 
boilers by means of a trap. 

When the engineer comes in the morn- 
ing it is assumed that the rooms are cold, 
with but a low pressure on the boilers. 
I do not consider it a good plan to imme- 
diately turn on the steam, for in that case 
the pressure will fall still lower, and it 
will be necessary to force the fires very 
hard for a time in order to raise the pres- 


sure and at the same time supply steam. 


to the factory. It is much better to get 
into the boiler-room a few minutes 
earlier in the morning, get up as much 
pressure as the law allows, and, with fires 
in first-class condition, turn on the steam 
and begin to heat the rooms. If the 
engine is so constructed that steam can 
be blown through the steam-chest and 
cylinder, the pipes may be warmed up 
in this way; but it is better to have pipes 
connected from the boiler directly into the 
exhaust heating pipes, so that steam may 
be blown directly into them before the en- 
gine is started up. It is a good plan to 
have one of these live steam pipes dis- 
charge into the exhaust pipe near the en- 
gine, and another one at a point about mid- 
way of the system, for in this way the heat 
becomes available at short notice. Where 
these pipes enter they should not be 
merely tapped into one side of the large 
pipe, and allowed to discharge squarely 
against the opposite side, but should be 
connected in such a way as to form a 
siphon, the steam thus drawing the steam 
already in the pipes after it, instead of 
proving an obstruction to its passage. 

When steam is admitted to the high- 
pressure part of the system, the first water 
that comes to the receiver will be cold; 
and if all of the drip valves are shut, it 
will cause heavy pounding in the pipes, 
and may cause an accident. 

I have found it to be better to open the 
drip valves and allow this cold water to go 
to the sewer; and as soon as the pipes are 
well warmed up, to shut the drips; and 
having admitted steam to the trap, let it 
take care of the water of condensation, 
which it should do without shock, pound 
or jar. Mention is made of the neces- 


sity of admitting live steam to the trap, 
for it is better to shut it off at night rather 
than to leave it turned on at all times. 
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The adoption of this plan causes a 
waste of water, it is true; but in places 
where it is an object to save it, provision 
may be made for letting it run into a 
tank, and afterwards pumping it into the 
boilers. If the trap does not take the 
water out of the receiver and put it back 
into the boilers again, it may be due to 
either of the three following causes: 
The steam pipe from boilers to coils 
may not be large enough to main- 
tain boiler pressure in all parts of the 
system. The check valve between trap 
and boiler may not be perfectly tight; 
thus allowing water to be forced back 
form the boilers, instead of having it come 
from the receiver. The valve which ad- 
mits live steam to the trap, commonly 
called the “equalizing valve,” may not be 
tight; and if it is not, then it will be im- 
possible for the trap to work. 

When exhaust steam is used for heating, 
and there is not enough of it to heat the 
whole factory, it is a good plan to run 
the injector to feed the boilers; for in that 
case less steam is condensed in the heater 
than if the pump is forcing cold water 
through it, and unless the heater is well 
drained the water will be forced into the 
heating pipes where it is not wanted. 

If an engine is overloaded, it is wel! to 
have as little back pressure as possible, 
and also, if all of the exhaust steam can- 
not be used; but otherwise the added 
back pressure is no detriment, for the 
extra steam from the boiler, that is re- 
quired to overcome this back pressure, 
goes into the heating pipes and is there 
utilized. 

In other plants, where power and heat 
are both needed, it is custemary to put 
a reducing valve near the boilers, and 
thereby reduce the high boiler pressure 
to a low pressure in the system. The 
engines and pump also exhaust into the 
system. 

When steam is first admitted to such a 
system in the morning, the valve should 
not be opened wide and the full pressure 
turned on, but the pipes should be grad- 
ually warmed up, in order to prevent ex- 
cessive water hammer. There will be 
water in the receiver, and this, together 
with the first water that comes back, will 
be cold; and this cold water should never 
be pumped directly into the boilers. 

As the speed of the pump is usually reg- 
ulated by means of a float in the receiver, 
which is connected to the lever of the 
throttle valve of pump, it will be run at a 
rapid rate, which makes it all the worse 
for the boilers, as they will be partially 
filled with cold water, and consequently 
will suffer from unequal contraction. To 
overcome this difficulty, the water should 
be pumped through a heater, supplied 
with live steam, until the receiver is well 
warmed up, when it may be put directly 
into the boilers. 

Where steam is admitted to a system 
under from 50 to 80 pounds pressure or 
more, there is usually little or no trouble 
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caused by air collecting in the pipes; but 
where the pressure is, say, from 2 to 5 
pounds, air will collect in the radiators 
and pipes, unless some way is provided 
for it to escape. This is usually done by 
means of automatic air valves, which are 
so adjusted as to be open when cold, but 
when steam strikes them the metal ex- 
pands and they close tight. Frequently 
these valves are not properly adjusted, and 
it takes a long time for the rooms to get 
warm. They should be set so as to be 
open but a very little when steam is on 
and they are well warmed up; then, when 
cooled off, they will allow the air to 
escape freely. 

If there is no separator between the 
engine and the heating system, the engin- 
eer cannot prevent the cylinder oil from 
going to the radiators; and in some cases 
where there is one, it has not been prop- 
erly used—hence, has been of no value. 

Where there is a separator, there must 
be a drip pipe to carry off the impurities 
taken out of the main pipe; and if this 
drip is not left open, the separator will 
fill with oil and dirt, after which it is of 
no value—for, as it can hold no more, the 
rest goes on to the system and thence to 
the boilers. If the drip valve is left wide 
open, steam will be wasted; so the en- 
gineer sometimes shuts this valve tightly, 
intending to open it when the glass gage 
on the separator shows some water; but 
as other duties take his attention, the 
glass is filled to the top, and so has the 
appearance of being empty, unless close 
observation is made. I have found it 
much better to leave the drip valve open 
just enough to keep the separator free 
from any accumulation of water. 

If no separator is in use, and the engin- 
eer cannot get one, he may provide a sub- 
stitute by putting a tee in the return feed- 
pipe near the boilers, taking care to have 
the outlet lock upward; and into this out- 
let a piece of pipe may be screwed, and a 
small valve provided at the top through 
which to blow it out from time to time. 
This tee should be in a horizontal pipe, 
and as far away as possible from any 
elbow on the inlet side, or the side to- 
wards the pump. The philosophy of the 
arrangement is as follows: The water re- 
turning to the boilers through the hori- 
zontal pipe, contains oil, which naturally 
rises to the upper part of the pipe. When 
it comes to the tee, some of it will rise 
into the vertical stand-pipe, and may be 
blown into the sewer. This is not so 
good as a separator, but is better than 
nothing. 

Usually, the radiators in a building are 
not intended to stand a heavy pressure, 
and are protected from it by the reducing 
valve near the boilers; but as this may 
fail to operate or become disabled, it is 
well to see that the back pressure valve 
is in good order, and that there is not 
too much weight on its lever, for it may 
be called upon to prevent an over pres- 
sure in the radiators. 
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If the reducing valve depends on a rub- 
ber diaphragm for its operation, it is a 
good idea to have at least one extra one 
on hand; so that in case of failure of the 
one in use, another may be put in without 
unnecessary delay. When shutting down 
a plant of this kind, care should be taken 
to stop the receiver pump before steam is 
shut off from the system. 

With low-pressure systems, where the 
boiler pressure does not exceed 10 or 15 
pounds, and the water returns to the 
boilers by force of gravity, no reducing 
valve or boiler-feed apparatus being nec- 
essary, there is less to require attention 
than with any other system; but boilers 
need almost as much care, even with a 
for they 


low pressure, evaporate 


much more water than some others that 


may 


carry a higher pressure, and consequent- 
ly they wear out fully as fast. Concern- 
ing the liability of explosion with such 
low pressure, I would say that the danger 
is less, it is true; but still, when I recall 
an instance where a pipe had been used 
under 80 pounds for several 
years, and then, to my certain knowledge, 
it burst when a correct gage indicated 
but ten pounds, it shows that care and in- 
telligence are necessary even with low 


pressure 


pressures. 
Defects in Iron Castings.* 
BY D. BROWN. 

Failures in castings seem so multifari- 
eus and varied, that it is impossible at 
any time to avoid a certain percentage of 
bad castings, especially in a foundry do 
ing a variety of work. The first defect 
we will consider is a very common one— 
it is the presence of blow-holes in cast- 
ings. 

These are due to a variety of causes 
damp sand, defective cores, want of prop 
er venting, and the fact of risers, or ‘flow 
gates,” termed, 
either being too small or not properly 


as they are sometimes 
situated. It will be readily understood 
that when the melted iron comes in con- 
tact with any damp sand, steam and other 
gases are formed, which in many cases, 
not being able to escape from the mold, 
occupy a certain amount of space to the 
exclusion of the metal, and, of course, 
form recesses or holes, which are very 
detrimental to the strength or appearance 
of a casting. One very aggravating char- 
acteristic of the holes is the fact that they 
cannot be detected in some 
the casting has been machined, which, of 
course, means a loss of time in addition 
to the loss of the casting. To avoid this, 
the molder should be very careful about 
the damping of his sand, which is some- 
times rather a difficult problem to solve— 
as, on the one hand, if the sand is too 


cases until 


*From a paper read before the Liverpool Uni- 
versity College Engineering Society, Liverpool, 
Eng., November 26th, 1895. Condensed by and 
for the ‘** American Machinist.” 
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damp, he has blow-holes; while, on the 
other, if it is too dry, and there are many 
sharp edges about the casting, the sand 
cannot be worked to a clean edge. Ex- 
cessive dampness, or an accumulation of 
water, often leads to far more serious 
consequences than a defective casting. In 
casting large molds into deep pits, great 
care has to be taken, as I have on more 
than one occasion seen explosions occur, 
although precautions had been taken to 
build a rough caisson round the pit. 

This is a point which seems to be very 
little known among architects, who, al- 
most without exception, specify all col 
umns to be cast on end, no matter what 
their length may be. Where this is pos- 
sible, there is no doubt it is the best way 
in which to cast a column or cylinder; 
but in Liverpool, where, in most of our 
foundries, water is found at no. great 
depth from the surface, it is advisable to 
cast anything in the nature of a long col- 
umn or girder on an incline, which is for 
most purposes as efficient as casting them 
on end. 

The want of proper venting is one of 
the 
founding. A proper arrangement of vents 


is of vital importance in any kind of mold, 


most common sources of errors in 


but more particularly in a green sand than 
in a loam or dry sand mold. The arrange- 
ment of vents differs, of course, accord- 
ing to the form of the casting. Venting 
is performed by means of vent wires, 
which vary in diameter from % inch to 
14 inch, and from 12 inches to 4 feet long 
—the smaller ones having an ordinary 
wooden file handle, and the larger a cast 
T-handle. 

Suppose that we have a pattern in the 
sand, which is not very large or heavy. 
When the top part is rammed up and ready 
to be lifted, 
used all over the top part, passing through 
the sand till it reaches the pattern. The 
top part being then lifted off, a small 
channel is cut with a trowel all round the 
pattern and 2 or 3 inches from it; then 


iron 


then the small vent wire is 


the vent wire, bent so as to pass under 
the bottom of the pattern, is freely used 
round this channel, which is intended to 
Branches are 
lead all 


In larget 


connect all the vent holes. 


cut from this channel so as to 
gases away clear of the top part 

molds these vents are made before the top 
part goes on, and the channel cut 3 or 4 
from the 


and ashes are then laid in the channels, 


inches surface. Straw ropes 


with branches as before. These are then 
covered with sand and the joint of the 
mold made up. The reason this arrange 
ment is made is to avoid the possibility 
of metal getting into these channels and 
choking them if the top part should hap 
Castings that have a recess 
or chamber on the under side have to be 
We will take an 
The usual way of 


pen to rise. 


very carefully vented. 
H-girder for example. 
venting such molds is as follows: The 
pattern being turned bottom up, is filled 
with sand, rammed up and then vented. 


11-161 


It is then turned over and bedded in the 
usual way, after which a bent vent wire is 
used, so that we have vent holes connect 
The top 
straight 


ing with those already there. 


vents, of course, are made 
through the top part 
In the a very large 


casting, where the side vents as described 


case of or heavy 
would not be capable of affording a ready 
escape for the gases generated in the bot- 
tom of the mold, the method of venting 
is different. A hole being dug out in the 
sand a little deeper than necessary for 
bedding the pattern, is covered all over 
the bottom with a layer of ashes 4 or 5 
inches thick. The pattern is then bedded 
down with a layer of sand, 3 or 4 inches 
thick, the bed 
Three or four tubes, about 3 inches dia 


between it and of ashes 
meter, are rammed up in the sand round 
the the ash-bed 
the 
the accumulating gases a 


pattern connecting with 
surface, for the purpose of allowing 
tree escape to 
the open atmosphere. Care is taken that 
the tops of these tubes are all clear of the 
top part of the mold 

When the 
the sand, the bottom part of the mold is 


freely vented with a vent wire to the bed 


pattern is withdrawn from 


of ashes. The above examples apply more 
to green sand than to dry sand or loam 
For dry sand the methods adopted are 
very similar, although not requiring as 
the 
the 


great attention, owing to special 


preparation of the sand and fact of 
its being afterwards dried. 

In loam molding, again, the loam being 
made of open, coarse sand, a vent wire is 
not nearly so often used, but straw ropes 
and ashes are freely laid in various parts 
of the mold. 

Without going further, I think it 
be quite clearly seen how important a 


1 
Wii 


thorough knowledge of venting is to a 
molder. 

Another source of blow-holes already 
mentioned is defective cores, whose de 
fects arise from a variety of causes. 

Venting a core is of as much import 
ance as venting the mold itself, and often 
is a problem of some difficulty. 

Take the 


they are generally made in cast iron for 


case of a hollow piston, as 


marine purposes. The core in this case 
is surrounded on all sides by metal, ex 
cept at those places where the molder and 
designer arrange between them to have 
a small branch through which to vent the 
core, and also to withdraw it when the 
casting is made. If left to the molder, he 
would have a branch top and bottom; but 
in this case the engineer has to consider 
the probabilities of the plug, that is after- 
wards used to fill the branch, coming out 
when the engine is working, and so caus- 
ing a serious break-down; and, to avoid 
this, the branch is generally made in the 
side. Cores that are not properly dried 
are a great source of danger to the cast- 
ing, so that great care is taken with large, 
heavy cores, to see that they are properly 
have often been found 


dried. Castings 
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useless through an oversight affecting 
some part of the mold which seemed of 
minor importance, although great care 
had been taken with the more important 
parts. This is often the case where there 
are many small cores in the casting. 

If placed in the bottom of a mold, where 
there is a good pressure, they cannot do 
much harm; but if in the top-—say, round 
a flange where they have been arranged 
to save drilling—then they require as 
much attention, to see that they are prop- 
erly dried and vented, as do the large or 
main cores. 

The last cause of blow-holes we will 
deal with is that due to the improper 
situation of risers. The riser is an outlet 
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through which escape all the air and gases 
contained in the mold at the time of cast- 
ing, and which are, of course, displaced 
as the melted iron runs in. The proper 
position of a riser is naturally the highest 
part of the casting,unless that is where the 
runner happens to be placed. Should there 
be several high points, then there should 
be a riser for each, or there would be cer- 
tain parts of the mold where air would be 
imprisoned without any means of escape. 
A riser is also of use to indicate when the 
mold is full, as well as for feeding pur- 
poses. 

Expansion and contraction in their re- 
lation to molding are very well under- 
stood as a rule by the majority of engin- 
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eers, especially pattern-makers; but there 
is one important point very often missed 
by pattern-makers in making large core- 
boxes for green sand castings, and that is 
an allowance for the expansion that takes 
place in the core while being dried. I have 
seen a pattern-maker very much _per- 
plexed on finding, when the core was put 
into the mold, only 3%-inch metal, when 
he was sure he would have %-inch metal. 
He checked over the pattern and core- 
box (the difference between which rep- 
resented 14 inch), but could find no solu- 
tion to the matter, until it was pointed out 
that probably the core had expanded %& 
inch, which on trial proved to be the 
case. 
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Electrotechnics—VI. 





The Principles of Electricity for Practical Men. 





BY FRANK S. MASON. 

18. THE LAW OF THE MAGNETIC 
CIRCUIT. As has been noticed, the 
fundamental! law of the magnetic circuit 
and the formula expressing it is very 
simple, viz.: 

, M 
A R 
in which 
N = the magnetic flux, 
M = the magneto-motive force, 
R = the magnetic reluctance, 

When this law is applied to the actual 
design of an electro-magnet, it becomes 
necessary to rewrite, in place of this gen- 
eral equation, a formula which accounts 
for all the particular conditions which ex- 
ist Or may arise. 

Thus, R& is replaced by an expression 
which is the sum of all the resistances in 
the magnetic circuit, as air gapsand joints; 
and includes the particular conductivity 
or permeability of the conducting medium, 
the permeability of air which is practi- 
cally the same as that of a vacuum being 
taken as unity. It will be understood that 
conductivity, or permeability is the in- 
verse of reluctance, the statement that a 
substance has a high permeability, being 
the same as saying that it has a low re- 
luctance; precisely as with the electric 
current, the statement that a substance 
has a high conductivity is the same, in 
effect, as saying that its resistance is small. 

M is replaced by an expression which 
involves the exact relation of the current 
flowing in the exciting helix with the 
magnetic effect produced, and also in- 
cludes the volume of current and the turns 
in the spiral. 

N, representing the magnetic flux, must 
be based upon an intelligible unit, which 
will give an intelligent expression to the 
abstract character of a phenomenon which 
can only be examined by the effects it 


produces, and is even more obscure than 
the electric current. 

The apparently complex formula re- 
sulting is apt to stagger the non-mathe- 
matical student, but it must be borne in 
mind that the formula is actually no more 
complex than as above. It is multiplicity 
of parts which is confusing, and one is apt 
to be too hasty in becoming muddled. 

Thus, suppose 


b 
a= 

c 

and 

xy 
es = 
6= ef 
c= lm? 


then, if the first expression is rewritten 
by substituting the equivalents, we have 
ef 

/m** 

Each of these latter symbols may in turn 
have an equivalent which may be substi- 
tuted, but the whole may be resolved 
back into the original-expression. 

A formula may be compared to a ma- 
chine. As a whole it may be very com- 
plicated, yet each piece by itself is very 
simple; each piece has its place in proper 
relation with the other parts and the work 
todo. One not familiar with the machine 
may take it down and become familiar 
with each part, and with due care again 
assemble the parts so that the perfect 
whole may perform its work. Done once 
with care, it may be repeated with more 
ease, and finally with the facility of famil- 
liarity. In like manner, a formula may 
be analyzed and reassembled. But the 
machine is no less complicated, nor is the 
formula less formidable, to the uninitiated. 

19. MAGNETO-MOTIVE FORCE. 
We will thus begin with the cause of the 
magnetic phenomena, viz., the electric 
current, which is therefore the source oi 
the magneto-motive force. It will easily 
be evident from what has been written con- 
cerning the solenoid, that the volume of 
the magnetic flux depends upon and 


ay 
z 


varies with the quantity of current flowing 
through the exciting helix, and the num- 
ber of turns in the helix. 

The conception of lines of force has thus 
far been used as applying to the direction 
in which the magnetic force acts. By 
referring to Figs. 25 and 27 of this series, 
it will be seen that the iron filings arrange 
themselves quite densely in the immediate 
vicinity of the poles—this density dimin- 
ishing as the distance increases and the 
force grows weaker. This suggests the 
idea that the strength of the field at any 
point may be. expressed by conceiving a 
strong field to have many lines and a weak 
field few lines, and the strength of differ- 
ent parts of the same field may be express- 
ed in the same way. 

To do this intelligibly only requires a 
unit strength of field to be established 
Remembering that the centimeter (about 
four-tenths of an inch) is always used in 
this connection, imagine two poles placed 
a centimeter apart, and suppose that the 
poles are of such strength that they attract 
or repel one another by a unit force. 
Then the poles are unit poles. Now 
imagine one pole removed. The field of 
the remaining pole, at a centimeter dis- 
tance, is of unit strength, and is supposed 
to have one line of force passing through 
each square centimeter of cross-section 
perpendicular to the lines of force. 

Next imagine a sphere surrounding the 
pole with a radius of one centimeter. As 
is well known, the surface of a sphere is 
equal to 4 7 X r*; or, since here y = 1 
centimeter, the surface of this sphere is 
4 m square centimeters, or about 12% 
square centimeters. Each square centi- 
meter has one line of force passing 
through it; so that for the whole sphere 
there are 4 7, or nearly 1214 lines of force 
—that is. 4 a lines of force radiate 
from a unit pole. This unit pole is a very 
weak one; and, in point of fact, large num- 
bers are required to express the strength 
of the fields actually used. 

The lines of force are thus used as a 
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measure of the magnetic flux—the state- 
ment that the magnetic flux consists of so 
many lines of force being comparable to 
the statement that the 
consists of so 


electric current 


many amperes, and, as 
stated above, this magnetic flux is equal 
to the magneto-motive force divided by 
the reluctance, just as the electric cur- 
rent is equal to the electro-motive force 
divided by the resistance. Different sub- 
stances, as air and various grades of iron, 
have different factors of magnetic reluct- 
ance, just as different substances, as cop- 
per and iron, have different factors of 
electric resistance. 

Let us now suppose that an electric cur- 
rent is flowing about a single turn of a 
conductor, and of such strength as to pro- 
duce a magnetic flux of ten lines. If weadd 
one more turn, the magnetic whirl thereof 
will, as we have seen, join that of the first 
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turn, and, manifestly, the magnetic flux 
will be doubled, or consist of twenty lines. 
Each additional turn in the spiral will add 
to the total number of lines, until the mag- 
netic conductor is saturated and can carry 
no more lines within the limit of econom- 
results. It incorrect to 


ical would be 


say that no more lines could be forced 
through the magnetic field; but it is true 
that there is a point of saturation where 
additional magneto-motive force does not 
produce the same effect as at the first, and 
in place of the ten lines above assumed, 
many the 
reluctance with turn in 
the spiral. 

This point of saturation would be gov 


driven against 


additional 


less could be 


each 


erned, as will be seen, by the specific 
reluctance of the conducting medium, the 
length of the path, and the area inclosed 
by the spiral, precisely as in the case of 
any fluid motion. 
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If, instead of turns to the 
spiral, we volume of the 
electric current, the same results will en- 


adding 
increase the 
sue, since it must follow that any varia- 
tion in the current strength will cause a 
variation in the magnetic field about a 
conductor. 
one thousand turns and a current of one 
tenth of an ampere, or if the spiral have 
one hundred turns and a current of one 


Thus, whether a spiral have 


ampere, the magnetic flux is the same. 
Multiplying the turns of the spirals by 
the current strength, in the 
product is the same, viz., one hundred 


each case 


ampere turns. 
This explains the meaning of the term 
“ampere turns,” which, as will be seen, af- 


fords a convenient basis of comparison 


for spirals of various windings. In 


directly, it also shows why a spiral wound 


for one set of conditions may not be used 
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IO per cent. or so of the power dev eloped 


is actually supplied or wasted, is ot 
peculiar interest. 

It is well known that a motor or dyna 
mo is capable of being made to reverse 
will—the 


its function at motor acting as 


a dynamo or the dynamo as a motor 
This property is made use of in the pro 
cess to be described. The method is to 


gear two motors together—one of them 


being reversed in function, to act as a 
The motor thus supplies the 


the 


dynamo. 


power for driving dynamo, whik 


the dynamo supplies the current for ope 
the The 
first sight suggestive of the problem now 


ating motor. operation 1s at 


going the rounds of the press, namely 
If two 


Tie 


snakes proceed to swallow 


another's tails, what will be the result? 


Like so many properties of the electri 


current, the matter is best explained by 
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for a different purpose. Thus, if a spiral drawing a comparison with water Che 
consisted of many turns of fine wire, it comparison in this case is with a wate 


would offer too great a resistance to the 
passage of a large current,and would result 
in the current heating the conductor to a 
degree sufficient to burn out the insula- 
tion. While, on the other hand, a spiral 
of a few turns of coarse wire would not 
afford a 
with a current smaller than it was 


sufficient number of “ampere 
turns” 


designed to carry 


Testing Electric Motors. 


When builder sets out to 


test a 100 horse-power engine, he has to 


an engine 


provide 100 horse-power of steam behind 
it, and 100 horse-power of brake in front 
of it—the power developed being wasted 
in the process. To such a man, the system 
of testing electric motors, by which only 


wheel driving a pump—the pump, in turn 
delivering its discharge to the head rac« 


With such 


it is obvious that if 


of the wheel. an arrangement, 


suthcient water were 


supplied to the wheel from an outside 


source, to make up the loss of effect du 
to the lack of perfect efhciency ot the 
wheel and pump, the apparatus would 


work indefinitely, the power supplied and 
wasted being represented by the water 
the 


the 


actual 
full 


supplied, while power de 


veloped would be power ol! the 


wheel. It is precisely so with the ele 


tric arrangement. Owing to mechanical 


and electric losses, the dynamo does not 


supply enough current to operate the 


motor; but if this deficiency be made up, 
operate If these 


the will 


losses aggregate say, 10 per cent., the net 


apparatus 


result is the operation and testing of 100 
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horse-power of machinery by an actual 
expenditure of 10 horse-power. 

By the courtesy of the General Electric 
Co., we are enabled to present herewith 
an illustration made from a photograph 
of the rig used for testing street-car 
motors at the Schenectady Works. Two 
motors, with their cast-iron casings, will 
be seen geared to the same shaft. The 
one upon the left is adjusted to act as a 
dynamo—the one upon the right acting as 
a motor. Through the shaft and gearing 
the motor drives the dynamo, while the 
current from the dynamo operates the 
motor through the connections shown— 
this current being reinforced by a com- 
paratively small outside current supplied 
through the connections shown coming 
up through the floor. 

It will be of interest to know that the 
motors shown are those supplied to the 
Manhattan & Lake Side Elevated Road 


of Chicago, and to the Nantasket division 


of the New York, New Haven & Hart- 
ford Railroad. 

The extent to which the apparatus is 
used at Schenectady may be judged from 
the number of testing stands seen in the 
background. 

The operation of this apparatus, es- 
pecially when the horse-power developed 
runs up into the hundreds, is one which 
requires nerve, coolness and quick judg- 
ment. We expect to publish shortly 
some practical notes covering this ground, 
from a gentleman of wide experience in 
this and similar work. 


Electrical Tests of Power Required 
to Drive Machine Tools. 





It is probable that during the brief 
period that machine tools have been 
operated by electric motors, more data 
have been collected regarding the power 
required for operating such tools than 
during all the time preceding. This 
arises from two causes: First, with belt 
driving, the power consumed by an in- 
dividual tool is of comparatively little mo- 
ment. Ample, and even surplus power, 
entails but trifling increase of cost to the 
builder, and no purchaser would object to 
providing any belt which the builder 
might call for. On the other hand, a 
deficiency in belt power usually involves 
but a smal! expense in providing larger 
pulleys. About all we care to know about 
the power required by a belt-driven tool, 
is if the belt capacity is sufficient. Sec- 
ondly, the means of measuring such power 
are seldom at hand, and if at hand, their 
application would involve considerable 
trouble and expense. With electric driv- 
ing, these reasons no longer hold. Mo- 
tors cost money, and an unnecessary in- 
crease in their size involves a correspond- 
ing unnecessary increase in the cost; 
while a deficiency leads, naturally, to an 
overworked motor and a burned-out ar- 
mature. Then, too, the measurement of 
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electric power is the simplest of opera- 
tions. Ampere meters and voltmeters 
are everyday pieces of apparatus with the 
electrician; and their application to mo- 
tors involves no more trouble or expense 
than the insertion of the wires in the 
binding posts, when they are read as 
easily as pressure gages, and by simple 
arithmetic their readings are translated 
into horse-powers. It will thus be seen 
that the application of motors to machine 
tools involves the necessity of knowing 
the power to be developed, while it sup- 
plies the means of readily measuring that 
power. 

In the extensive application of electric 
motors to the operation of machine tools 
at the Baldwin Locomotive Works, which 
have been described in these columns, the 
necessity for this knowledge became at 
cence apparent, and many measurements 
have been made. By the courtesy of 
Messrs. Vauclain and Halsey, of the Bald- 
win Works, we are enabled to lay before 
our readers, herewith, the most valuable 
of the data so accumulated. It is a com- 
mon thing to hear the remark made that 
machine tools consume but little power, 
and we expect that the first feeling of our 
readers will be one of surprise and in- 
credulity at the amount of power which 
these tables show to be actually used. 
One or two remarks should, however, be 
made on this subject: First, locomotive 
shops are well known to work their tools 
to their full capacity, and to this rule the 
Baldwin shops are certainly no excep- 
tion, the chips inade being such as would 
astonish many mechanics; secondly, many 
special locomotive tools are arranged to 
carry two cutting tools, thus doubling the 
power required; thirdly, all measurements 
of power by the electric current include 
the power necessary to drive the motor 
as a machine, and the loss of power due 
to the motor not having a perfect electric 


efficiency. Belts intervene between the 


motor and the tool; and the power con- 
sumed is increased by these losses over 
what would be found if the power carried 
by the belts, and actually consumed by the 
tool, were measured. In the aggregate, 
these losses are no more, in fact are less, 
than would be incurred in getting the 
power to the tool through belting and 
shafting; but the point is, that these trans- 
mission losses are included in this method 
of measuring the power, while they would 
not be included if the power consumed 
were measured by a dynamometer applied 
to the countershaft. The power deter- 
minations found in this way, then, include 
the power required to drive the tool 
proper, the power required to turn the 
motor, and the electric losses of the mo- 
tor. This fact is stated in order to give 
a clear understanding of the facts; but it 
should be understood that these losses 
are small—the efficiency of motors of the 
sizes here involved, between electric cur- 
rent and belt may, however, be gathered 
in a general way from the readings in 
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which the current required by the motor 
alone, or by the motor and countershait, 
were taken. For the motor only com- 
pared with the total when taking the 
heaviest loads (omitting the loads at start- 
ing, which are but momentary), the per- 
centage absorbed by the motor ranges 
from less than 6 in the case of the cylinder 
boring machines, to 22 in the case of the 
first slotter, the average being a trifle less 
than 12. For the two readings of motor 
and countershaft together, the percent- 
ages are 19.5 and 22.4, giving an average 
of closely 21. In the case of the boring 
machines, the comparison is between the 
motor only and the total load, including 
shafting, as in this case the shaft was a 
line shaft driving several tools, and not a 
countershaft belonging to one tool. This 
question is of interest, as showing the 
efficiency of the motors, and for a clear 
understanding of the facts, but it has no 
other practical import, as will be seen 
from what follows. 

The power being determined by the 
current readings, it follows that the elec- 
tric unit of power—the kilowatt—natur- 
ally becomes the unit of power before the 
mind. We are no longer concerned with 
horse-power as such, except for the fact 
that the horse-power is to most a much 
more familiar unit than the kilowatt; and 
to those unfamiliar with the kilowatt, the 
amount of power becomes more tangible 
and is more readily grasped when ex- 
pressed in horse-powers. To the elec- 
trician, however, this does not apply. He 
soon becomes as familiar with the kilo- 
watt as with the horse-power. He 
measures the power in kilowatts and 
thinks in kilowatts, and in his mind the 
horse-power, as a unit, drops largely 
out of sight. It hence becomes natural 
to him to measure motor capacities by 
the kilowatts of current supplied, rather 
than by the mechanical power delivered. 
The effect of this system of measure- 
ment is practically to make the motor 
part of the machine to be driven, as the 
power measured is that delivered to the 
motor, and not to the tool. We are no 
longer concerned with the power required 
by the tool itself, but with the current 
supplied to the motor. This measure- 
ment of the power in electric units at the 
motors, goes back through the entire sys- 
tem. The sum of the kilowatts required 
for the different tools, plus the losses in 
the conductors, gives the kilowatts capac- 
ity required in the generator. It is not 
until this point is reached, and it becomes 
necessary to determine the size of engine 
and boiler required to drive the generator, 
that the electrician begins to think of 
horse-powers at all. 

In all the tables, A gives the reading of 
the ammeter and V the voltmeter. H.-P. 
gives the horse-power as calculated from 
the readings. In the case of the cranes a 
fourth column is added, giving in some 
cases the percentage of efficiency for mo- 
tors and mechanism combined. 
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CRANES, 


Ten-Ton Overhead Traveler 


A. V. LP. 


Lifting 22,085 lbs. at roft. per min. 50 220 14.7 45 
Lifting 10,210 1bs. at 20 ft. per min. 42 220 12.4 50 
Lifting 10,2101bs at 20 ft. per min. } 
And traversing trolley at 200 ft. ~45 220 13.3. 
I 5 «5s ne y00 sebeas 

Lifting 6,08 35 Ibs. at 40 > ft. per min. 58 210 16.3 45 
Lifting 6.085 lbs. at 4o ft. per min. } 
And traversing trolley 200 ft. per -68 230 20.9. 

\ 





DR ooisvbeeceeuas ssasnane 
Ten-Ton Jib Crane—Empty. 
Eff 
; A. V. 
Running motor and machinery 
only—clutches open....... oo «6 «227 «12 
Rotating crane EE ee 6 226 1.8 
Traversing trolley............. 5 226 1.5 
Raising hook 4o ft. per min..... 20 218 5.8 
Lowering hook 40 ft. per min.. 10 222 3. 
Raising hook ro ft. per min 8 224 2.4 
Lowering hook ro ft. per min. 5 2260 1.5 
Loaded with 7, 
Raising load ro ft. per min..... 40 208 11 39 
Lowering load ro ft. per min... 10 224 3. 
Traversing trolley....... as 20 218 5.8 
RROCMCINE CPGMB 6 ooo cn vcécecccece 8 224 2.4 
Loaded with 9.43 Tons. 
Raising load ro ft. Y ae WUM...... ge amg 29 44 
Lowering load 1 desea min. 7 226 2.1 
Traversing rolls Rens opamartanae 24 218 7 
Rotating crane............. 5 8 220 
Six-Ton Jib Crane—Empty 
A. V. BP 
Running motor and machinery only 
clutches open....... : ween - OR. 8 
Reising Book.....cccscecs. ee eee Iz 222 3 
Lowering hook......... sens 5 s 1.5 
Traversing trolley.......... er 228 1 
Rotating crane...... a 7 224 2.1 
Loaded with 11,800 Pounds 
Raising load Mieiacon eleee ee, Mae 6 11 
Lowering load : marae 10 224 
Traversing trolley : 18 219 5 
PN ID aoc dvwsastos@eweos p2¢ 4 
Five-Ton Traveling Crane— Empty 
Efi 
A. V. EP 
Motor only ry , 1.3 
Motor with clutches ba 6 25 2 
Bridge—starting 40 250 13.3 
Bridge—running 300 ft. per min, 19 250 64 
Traversing trolley . 8 250 27 
Raising hook....... been neenned ) 
Lowering hook oan 8 
Loaded with 8,500 Pounds, 
Lifting at 8 ft per min x 32 23 ).0 4 
Lowering at 8 ft. per min...... 13 25 4.4 
Traversing trolley.............. I r¢ 34 
Bridge—starting...... 6 60 20.8 
sridge—running 300 ft. per min 230 ¢ 
WHEEL LATHES, 


['wo wheels on axle; one tool to each wheel in 
all cases. Current measured when turning cast- 
iron centers, the power required being greater 
with centers than with tires, on account of heavier 
cut: 


Eighty-four-inch Swing Lathe, Turning Large 
: Jheel Centers 

A V. H.P 
Light cut seceese esevee eS be -ese8 10 22 2 
Extreme cut. itieaithesianne 7 218 7.9 
Average Cut........000. os 6.1 
Another 84-inch Swing Lathe, Turning 32-inch 

Centers. 

\ ¥. & P 
Cut &% in. deep, feed 1's in : I 238g 
Cut & in. deep, feed 1's in again ; 16 220 4.7 
Cut & in. deep, feed .4 in ee 16 24 5 
Cut % in. deep, feed 4 in. again 17 2337 «5 
Cut & in. deep, feed ' in ; 19 8 8 
Another 84-inch Swing Lathe, Turning 56-inch 

Centers. 

A V. H.P 
Nocut...... rae aaa 3 I 
Heavy cut on rim. a 18 218 
Heavy cut on rim again : 2022 5-9 
Heavy cut on rim again in 20-23 

HORIZONTAL BORING MILLS. 


56-inch driving-wheel centers, 


Boring hubs of 
nota bor- 


using single lathe pattern boring tool 
ing head : 
Seventy-eight-inch Swing, Light Pattern 


A V. H.P 
Boring hole 6% in. dia., heavy cut 14 4 
Boring hole 6% in. dia., heavy cut 
MOD i0nss eeaennensue 15 234 4&7 


Another 78-inch Swing, Very Heavy Patter 


(Same work as last. 


A V. H.P 
Boring hole 6% in. dia elie 2 23 6.8 
Boring hole 6% in. dia. again 3 , 7.1 
Facing hub...... 17 24 
Facing hub, cut 4 in. deep..... 20 ©6238 :«~=— O64 


This mill often takes still heavier cuts 
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LOCOMOTIVE FRAME SLOTTING MACHINES. 


These machines have two heads with a tool to 


each. Independent motor to each head. The 
readings are for one motor 

Crank motion machine with quick reverse; 
stroke, 8 inches; material, wrought iron 

A. VV. EP. 

Motor only... xe ; 7 240 2.3 
Motor and empty machine - 10 225 3 
cD ae aes 28 220 8.3 
Heavy cut again.... 35 220 10 


The last reading slipped the be It. 
Planer motion machine with dogs and shifting 


belt. Two heads, as before, but motor to each 
head. Readings for one motor 
A VV. PF 
Motor only eee cove 7 240 2.3 
Heavy cut oe0ee oe ae 40 220 11.8 
Heavy cut again. ae 35 225 10.5 
Empty machine at moment of re- 
versing... 50 230 15.4 


Mhe cut requiring 11.8  horse- power slipped the 
belt. 


Ordinary machine shop pattern of slotter with 


gyoose-nec frame, crank motion ; 36-inc h table 
with capacity up to ra2-inch stroke. C utting 
wrought iron: 
A V. H.P 
Motor and counter-shaft........ 24 «OI 
Slotter, empty .... 3 1.5 
EY ow nate. &| Sani 15 2 4:4 
Bete GN 6 Sic ds-000 ss ceeaceeses » 15 218 44 
8-inch stroke again — 188 ’ 
4-iInch AE Sete 2 224 ¢ 
4-inch stroke again. 4 8 7 
Cuts are the heaviest be It ‘woul i pull. All the 


above slotting machine readings are presumably 


for the cutting stroke only 
PLANERS, 


Seller's new quick-return planer, return 4 to 1; 


62 inches between housings ; to plane 35 feet long 
Material, wrought iron (locomotive frames 
A V. H.P 
Motor only biades 7 24 2.3 
Motor and counter-shaft igee 15 220 4.4 
Em} ty table forward 23 11 
E npty table backward 4 2 1 
E mpty table at momentofreversing 6« 1 I 
Empty table at moment of revers 
Ingg again . ¢ 15.¢ 
Cut in, dee Pp, % feed heads, 
5 eee 7 
Cut in. deep, 4 in. feed, 2 heads, 
tools again 7 15 I 


Seller's standard style machine; 62 inches be 


tween housings; 35 feet long. Material, wrought 
ron (locomotive frames 
A .. a? 
Empty table forward 
Empty table backward 
Empty table at moment of revers 
ing poses RQO-" 30 47 
Cut 5gin. deep, 44 in wide, 2 heads, 
tools — nea 70-80 245 23-2¢ 
Another machine, three feet between housings, 


12-foot table. Material, wrought iron 

A V. H.P 
Motor and countershast _ , 200 7 
Empty table forward...... I >I 4 
Empty table backward 10 19 2.5" 
Empty table at moment of reverse. 40 200 1 
Cut 1 tool . 2 22 7.4 
Cut 2tools ogee 49 200 13.8 
Cut 2 tools again.. 39 if 11 


Cuts not as heavy as machine should take 


CYLINDER-BORING MACHINE, 
which drives 


inch locomo 


Motor connected to one-line shaft, 
several machines All work on 1 
tive cylinders 


A V. H.P 

Motor only » 1 
Motor and shafting 4 
Single machine boring, roughing 

cut about \% in. deep, '4 in. feed 7 19 
Deduct for motor and line shaft 

leaving 
Facing flanges, 2 tools, heavy cut 100 «19 
Deduct for motor and line shaft 

leaving er 19 
Another machine, facing flanges, 

tools 1O 4 
Deduct for motor and line shatt 

leaving 

oth machines boring, averaywecut. 11 
De luct for motor and line shaft 

leaving 

It will be understood that the motor 


selected for any given tool is one having 


a capacity equal to the heaviest duty of the 
tool in question. No tool is worked con 
* There appears to be an error in this figure 
ne power req i to drive the machine mus 
f course, exceed that required for the motor and 





countershaft without the machine, and the power! 
required to drive the empty table backward 
should exceed that re juire¢ lto lrive it forward 
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and, of 
It be 


comes of immediate interest to know the 


this heaviest duty; 


course, all tools have idle periods. 


tinuously at 


ratio between the power capacity of all 
the motors and the capacity of generator 
necessary to supply current for average 
working. In the the Baldwin 
Works, the total capacity of the motors 
fitted to the (not the 
cranes) is, closely, 200 horse-power. The 
capacity of the generator which supplies 
current for these 100 
power, and the actual output of the gen 
e1ator is, ordinarily, 80 horse-power. 


case of 


tools including 


motors is horse 


LETTERS FROM PRACTICAL MEN. 


Case-Hardening the Parts of the Con- 
densed Engine. 

American Machinist 

that the 
just 
very general interest to the readers of the 
Machinist.” I] 
found in the pages devoted to information 


Editor 
It seems case-hardening of 


steel and iron is now a subject of 


“American have often 
on such topics, the answer to questions I 
had very much desired to ask 

little 
engine of which you have a photé and de- 


had 


hardening 


In the construction of the marine 


scription, I some experience in the 


line of case most of the visible 
working parts in that machine being case 


Per- 


anything of 


hardened and finished by grinding. 


haps, if you could gather 
value from my description of the purpose 
and performance of the engine, you might 
also find of interest a brief account of the 
materials and methods used in its con 
struction 

Wishing to build of 
subjected to 
boldly 
questions of men I believed could give me 
the desired information. Mr. E. Rivett, 
of the Faneuil Watch Tool Co., kindly 


interested himself in my efforts, and pro- 


good material such 


parts as might be not ex 


actly known stresses, | asked 


cured for me a forging of Lowmoor iron 


for the main shaft and crank pin. The 
three eccentrics journaled on the crank 
pin are also forged from the same metal, 
the crossheads are of mild steel; the slide- 
ways are of Sanderson tool steel, pinned 
and brazed to the segments which support 
them; the bearing surfaces of the slides 
were bored concave from the center line. 


were hardened and then bolted in 
and the 
with an extension lap mounted on a man- 
drel, 
the piston movement 

Mr 


much I might expect the 


They 
position, concaves ground true 


which was kept true to the axis of 
Rivett posted me as to about how 
Lowmoor 
the 
process, and I machined them according 


iron 


parts to change form in hardening 


ly, after which he had them hardened 
The shaft was somewhat sprung, though 
not seriously. I think it might have been 


prevented at the forge by a good heavy 


internal strains 
finished 


end hammering, to release 


after the forging to shape was 
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These parts I afterward finished over their 
entire bearing and plain surfaces by grind- 
ing. Where necessary to work into 
square corners, brass laps, charged with 
diamond powder, were used. This 
diamond-charged lap is a tool of good 
efficiency, which is neither very expensive 
nor difficult to make. 

In regard to case-hardening iron, I 
learned from an experienced workman 
upon gun parts, that while the open-fire 
treatment with cyanide potassium will put 
the veriest skin upon the surface, that is 
about all that may be expected. If it does 
much more than that with machinery 
steel, it will be because the stock is good 
enough steel to take it. He told me he 
had hardened clear through thousands of 
light gun trimmings, drop-forged from 
Norwegian or Swedish iron, by packing 
in a box with bone dust and leather scrap; 
that it was more difficult to harden any 
stock of considerable size deep enough to 
stand the removal of much of the skin, 
without grinding through to the soft 
metal. I found these engine parts sent 
East, hardened to a depth of from 
é to gly Of an inch, for I had to grind 
through the skin to get a drill into the 
soft meta] in the backs of the eccentrics, 
to remove a sufficient amount of the metal 
to roughly balance them. It is easy to 
anneal or draw any part of a case-hard- 
ened piece with a blow-pipe. I believe 
iron is better than steel for some parts, 
and I never found any surface of this 
Lowmoor iron, after grinding, that | 
could cut with a file. There seems to be 
a belief among mechanics that hardened 
bearing surfaces will not run well to- 
gether without cutting. There are others 
who think differently. I have given this 
engine gear some hard usage, and the 
contacts between bearing surfaces have a 
high polish and seem to improve with use. 

FRANK CAREY. 

Penn Yan, N. Y. 


‘* Testing an Injector.’’ 


Editor American Machinist: 

I see in your issue of January 23d, an 
account of testing an injector as to its 
capacity under various lifts. It is true 
that some injectors will work to a some- 
what greater capacity if the feed water 
is supplied under pressure, but many will 
not work so at all, while non-lifting in- 
jectors will work only on a water supply. 
It is true with many injectors, that with 
a favorable water temperature they will 
work to a greater capacity than with 
either warmer or colder water. 

Generally, injectors which will work on 
considerable lifts will not bear a supply 
pressure, and vice versa. 

The actual capacity of fixed-tube types 
of injectors is largely controlled by the 
inlet throat area between the tip end of 
steam jet and mouth of combining tube 

Often a fixed-tube injector may be in 
creased in capacity by enlarging the 
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throat area, either by filing down the end 
of steam jet or enlarging mouth of com- 
bining or lifting tube, or withdrawing 
steam jet back from combining or lifting 
tubes, which should be done very gradu- 
ally and with frequent tests, or the injec- 
tor may be spoiled. This only makes it 
“take more water” up to its “working 
capacity,” which also may sometimes be 
improved by slightly enlarging the steam 
jet when much less than 1% times diame- 
ter of the delivery tube, or slightly en- 
larging delivery tube when less than two- 
thirds of the steam jet; “slightly,” how- 
ever, does not mean a machinist’s thirty- 
second, but an actual quarter of a sixty- 
fourth, or one number of twist drill at a 
time. 

It is true that most injectors are not 
“capacitied” strictly according to list, 
many being I0 to 50 per cent. below, while 
some are even 50 to 100 per cent. above 
the list. 

The foregoing facts are true for fixed- 
tube double jet, single jet and automatic 
types, but less true of adjustable and self- 
adjusting types. 

The working capacity depends princi- 
pally upon the size and proportional area 
of steam jet, combining tube and delivery 
tube; also upon length, form and manner 
of mounting, which would require too 
long a description for this article. 

F. R. WILLIAMS. 

3uffalo, N. Y. 
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An Equalizing Lathe Dog. 


Editor American Machinist: 

The article by Frank Richards, in the 
October 24th issue, entitled, “How Long 
Shall the Tail Continue to Wag the Dog,” 
has prompted me to resurrect the inclosed 
sketch of an equalizing dog that I made 
a few years ago. Two were made and put 
in use, but the shop did not call for any 
more of them, and dog manufacturers 
whose attention was called to the device 
did not seem to think that there was any 
demand for it; so the presumption is, that 
if the tail is to continue to wag the dog, 
one tail is considered to be equal to the 
labor involved. 


E. D. MACKINTOSH. 





February 6, 1896. 
Steaming Values of Coals. 


Editor American Machinist: 

When the war was over, and the price 
of wages was getting lower, there was a 
big strike in the anthracite coal regions 
that compelled steam-users to use the soft 
coals; and from this compulsion they 
learned that these coals were much cheap- 
er and more work could be done with 
them. 

In some localities it has been figured 
out that one dollar per ton more can be 
paid for soft coal than for buckwheat an- 
thracite, that is usually sold for steam 
purposes. 

If buckwheat was worth $2.75 per ton, 
then soft coal could be used until the 
price reached $3.75, when .it wouid be 
economical to use buckwheat. There is, 
however, a vast difference in the heating 
values of soft coals—much more so than 
in the anthracites. This is too often lost 
sight of by many purchasers when buying 
coal, and they take too much for granted, 
assuming that because soft coal has more 
heating value, therefore all soft coals must 
have this extra heat, and so buy the coal 
that is offered cheapest. 

Some years ago the writer was engineer 
of a set of boilers, where it was his prac- 
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tice to make a test of every grade of coal 
that was bought; and from those tests the 
price that could be paid for any kind of 
coal was determined. Having these fig- 
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ures on hand, the owners could tell, from 
bids handed in by coal dealers, the kind 
of coal they could buy. 

A table is appended, showing some of 
these figures. The value of the coal was 
determined from the column, “Pounds of 
Water per Pound of Coal, Water 212°, to 
Steam 212 This included the ash, and 
is an important item, as this has to be 
It will 
be seen by the table that in some cases. 


paid for at the same price as coal. 


where a pound of combustible shows more 
work than a pound of coal, yet that grade 
of coal was not the cheapest, as not as 
much work was done with the coal, in- 
cluding the ash, which is the real item 
that costs. 

It will also be that different 
ways of firing had an important bearing 
on the’result. Clearfield was tried first by 
firing medium light, and the coal spread 
evenly over the grates, care being taken 
Now, with 


noticed 


that no holes came in the fire. 
the soft coals there is a large amount of 
volatile matter of great heat value that is 
lost when coal is fired this way; so the 
next thing tried was to see if some of this 
could be saved. <A test was then made by 
carrying the fires medium heavy, keeping 
one side covered so that it would coke 
slowly; then when the other side needed 
replenishing, break up this coke with a 
heavy steel bar and cover the other side 
By this method the vola- 


tile products were distilled so slowly that 


the same way. 


there was ample time, and heat, to burn 
them. The result can be seen in the two 
tests of Clearfield, going from an evapo- 
ration of 9.81 when spread over even, up 
to 10.63 when coked. 

All the other tests were with coking 
fires. When coal is wet it will coke better 
and make a hotter fire; and for this reason 
it is often insisted upon that it is of ad- 
vantage to wet the coal. All these tests 
have been corrected to dry coal, and the 
test with wet coal was made by weighing 
the coal dry and then wetting it in the 
usual way. The result is seen by the evap- 
oration falling off to 9.90, about the same 
as the lighter fires, but having the benefit 
of the coking fire. 

Soft coal and dust show well,andtheash 
is much less than would be anticipated. 

Gas coals have too much volatile mat 
ter to be taken care of in an ordinary fur- 
nace, and would smoke and smudge 
everything. 

These tests were made with a Harrison 
boiler, under the old rating of horse- 
power. These are placed well 
away from the fire—a point that could be 


boilers 


observed to advantage by other builders 


The same grates were used that came 
with the boilers in all the tests. 
Waterbury, Conn. W. E. CRANE. 


Dividing Circles with Triangles. 


Editor American Machinist: 
In your issue of January 23d, Mr. Te- 


cumseh Swift writes under the heading 
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of “A Third Triangle for Draftsmen.”’ 
After speaking of the two standard tri- 
angles, and of their indispensable value 
to the draftsman, he says: “Every drafts- 
man does not know that the addition of a 
third one would enable him to divide the 
And in 
closing, two questions are asked, viz 
“Who the third 
triangle?” 

Like ‘“Topsey,” I had to 
thing; and I may as well “ 


circle into 72 divisions,” etc. 


knows of, or is using 
**fess’’ some 


the truth 


fess” 
and say, that up to the time of reading 
Mr. Swift’s article, anything of a third 
standard was strange to me. Since then 
I find that one of 25, 65 and go degrees, in 
combination with the other two, enables 
us to divide the circle in the above-named 
number of divisions, a quadrant of which 
I have divided by this method and inclose 
with this. 

There is a question in my mind if the 


- 
@ 
Dividing Cirel 
into 72 Divisions 
with Triangles, 80, GO, 90, 
45,45, 90, and 25, 6S, 90. 
‘ Mu ) 
draftsman, occupied with making ma- 


chine-shop drawings would find it of 


much use. True, I only make occasional 
drawings, and most of these are “detail,” 
and therefore may not be capable of judg 
ing. 

In my own practice I find it very con 
venient sometimes to make a special tri- 
angle for the work then in hand. For in- 
stance, a little while ago I had to make 
patterns for steam pipes and branch pipe 
I had to get my meas 
which, to 


for locomotives. 

urements from the “front end,” 
convenient 
had 
angular seats to steam openings where 
found the 


say the least, was not very 


The cylinders were in place, and 
the steam pipes connect. | 
angles of the same in the following way: 

A piece of board with a straight edge, 
and long enough to reach from about the 
middle of one to the same on the other, 
with its straight edge resting on the in 
side edges of opening; then a parallel 
straight edge laid on the face of seats 
enabled me to draw lines on the board 
which gave the angles in relation to the 
horizon; or, in other words, the bottom 
edge of board and the lines drawn across 
its face, as given by the upper edge of 
parallel, give the angles, which, if cylit 
ders are right, will be found to be both 
sides alike. 

It was very easy then to lay the edge 
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of a thin piece of board so that it coin 
cided with the line on board; and by draw- 
ing a line on it coincident with the edge, 
we have our triangle, with the exception 
of squaring off the end. That done, I found 
it very handy when making the working 
drawings for the patterns. With 


draw the flange joint and 


its aid 
I could easily 
edges of same, without a combination of 
other triangles 

Now to refer to the inclosed sketch of 
into eighteen parts. I 


three to 


quadrant, divided 


had to combine all make some 


of the angles; or, which amounts to the 


same thing, their supplements. For in 
stance, take the angle of 40 degrees, using 
I had 
30 de grees oO! 
the third 
hold 


three triangles and T-square in place with 


the edge of T-square for zero line. 
to hav« 


the 


45 degrees Of one, 


second, and 05 degrees ot 


triangles, and I think to have to 


one hand is a little too much 


No; if I have to divide a circle into any 
that th 


number “standards” will not do, 


I will keep to the use of trigonometrical 


lines and degrees to give me the chordal 


pitch, and step it off with dividers 


In closing, would say that it is very 
rare that the dividers will space it off 
exact, the first time going round. Now, 


dividing a circle into 50 


and when 


suppose we are 


1 
caivisions we come around to 


the starting-point it is found to lack just 


1 
1 


4 inch of being rig | = 


ght; then ,', =¥ 
all amount—and the best 
the take 


your sharpening slip and hone the inside 


inch—a very sm 


way to make correction is to 


of your divider points just a tew strokes, 
then try again; only not start from the 
same point, or if you do, go around in 
the opposite direction, or else your divid 
into the old marks 


Wo. 


ers will ride over 
NEWTON 
N.Y 


(Oneonta, 


The ‘* Mossback’’ and His Opposite. 


Editor American Machinist: 


There is a very appropriate name for 


him who never gets any new ideas and 


gradually gets to be a worse mechani 


than he was originally; it is the “Moss 


back = Le 


thing good in anything that is new; and 


it is who never can see any 


sometimes he goes so far as to fail to see 
anything new in anything that is good. 
He potters along, year after year, prating 
of the good old days, and lamenting that 
men about him are forsaking 


the 


sO many 
the wild and un 
known methods and appliances. He has 


that cuts off at 


tried and true for 


an old slide-valve engine 


about eleven-tenths stroke; his boiler is 


a mass of soft patches; his belts are pieced 


to a degree that reflects credit only on his 


patience and perseverance; his tools are 


antiquated; and in ten years he has not 


a job of work that any decent me 


chanic would allow his name to be men 


tioned in connection with. There is no 


in trying to reform such a man; his 
that 


use 


mental make-up corresponds with 
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which, in religious matters, the Roman 
Catholics call “the state of invincible ig- 
norance.”” Verily, “Ephraim is joined to 
his idols.”’ 

But then there is the other man across 
the street, who is Ephraim’s exact op 
posite. Since the day when he was first 
able to have a say about matters mechani- 
cal, he has ever decried the old and 
watched for something better. Every- 
thing new that comes out he is willing to 
take and try; not merely try it at the in- 
ventor’s expense, but buy it out-and-out, 
and take down and throw out the old one: 
so that his shop (if he has one) is ever in 
a state of change—it is like perpetual 
moving-day, or house-cleaning, or some 
thing like that. The more contraptions 
the machine has on it, the better he likes 
it. The greater the difference between 
its principles and that of the correspond- 
ing machine which he has, the more he 
waiits it. Ele aims to be considered “pro- 
gressive;” but really the only thing in 
which he succeeds in progressing is in 
getting older. Ten to one he will be 
buried in a patent coffin with special ven- 
tilating appliances, and under a tomb- 
stone which is set so as to act as a sun- 
dial, or which has its edges due north and 
south, or has a hole drilied through it by 
which the true position of the pole-star 
may be ascertained, or something like 
that. Meanwhile, being alive (very much 
alive, he flatters himself), he 1s the delight 
and the profit of the sales-agent. The 
man with a feed heater warranted to 
superheat the feed water with exhaust 
steam to a degree higher than the tem- 
perature of the live steam; the fiend with 
the lubricating oil which costs only four 
cents a gallon and is guaranteed better 
than the best winter-strained lard oil; the 
agent with the non-burnable steel, and 
the genteel traveler selling a boiler cover- 
ing that enables the use of cinders for 
fuel—all these are the light of his eyes 
and the joy of his heart—and he is their 
meat. G. 


Method of Setting Angle Plate. 
Editor American Machinist: 

[ had a few small bearings to bore, as 
shown in Fig. 2, the shaft hole to be the 
same distance above the bottom face in all 
the bearings; and, of course, the most 
natural way was to clamp them on an 
angle plate bolted to face plate of lathe. 
But as there was some probability that a 
few more would have to be bored out in 
the future to exactly the same height, I 
wanted to devise some simple scheme by 
which the angle plate could, at any time, 
be located at exactly the same distance off 
center with ease and certainty. 

I thought of several ways of doing this; 
but the one I finally adopted is shown in 
Fig. 1. The only thing necessary to make 
specially for the job in hand was the gage 
A, the length of which is twice the dis- 
tance of shaft hole from bottom of bear 
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ing. In this particular case I wanted the 
angle plate .41 inch off center; se the 
gage A was made .82 inch long. A is sim- 
ply a round rod with a hole bored length- 
wise, large enough to admit the screw, 
and then put on an arbor, and the ends 
faced parallel and to the given length. 
BR is any plate, either round or square, 
that has at least one side machined flat, 
this side being placed next to A, and a 
screw passed through B and A to fasten 
them both to angle plate, as shown in 
Fig. 1. Then the angle plate was shifted 
on face plate till the two surfaces C and D 
were both the same distance off center, 
which was easily accomplished with the 
hole indicator I showed in your issue of 
August 15th, 1895. 

The unfortunate machinist who is not 
the proud possessor of a lathe indicator 
of some sort could use an ordinary boring 
tool, with a piece of paper or sheet metal, 
as a feeler between it and the surfaces C 
and ), to determine which of the two was 
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METHOD OF SETTING AN ANGLE PLATE. 
nearer the center. Men in electrical shops 
sometimes have a bell and battery at their 
command, in which case an insulated wire 
might be fastened in the tool post, and 
the contact tried at ( and D as the lathe 
was rotated and the cross-slide fed slowly 
out: the bell would ring first when the 
wire was in contact with the surface that 
was nearer the center. This is only a 
suggestion, though, and I am afraid I am 
encroaching on the territory of the man 
who runs the electrical department of the 
paper. 

One of the pieces in which I had to bore 
a shaft hole (Fig. 3) was of an awkward 
shape to clamp down; but as it had two 
screw holes already tapped in the bottom. 
I screwed it fast to a parallel plate F, and 
then clamped F on the angle plate. In 
setting the angle plate for this piece. F 
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was placed between the gage A and the 
angle plate, and the contact tried at the 
inner surfaces of B and E. 
WALTER GRIBBEN. 
Brooklyn, N. Y. 


Wanted—A Situation. 


Editor American Machinist: 

In a New York paper a few days ago I 
read the following: ““Wanted—Engineer, 
machinist; pipe-fitting, firing and repairs, 
Corliss engine, ice machines and dynamo; 
moderate wages.” Let us analyze this, 
as the parson analyzes his text, and see 
what it means: 

First, he claims to be an engineer, 
which term is rather indefinite at the 
present time; but in this connection it is 
taken as meaning a steam engineer. This 
implies knowledge of a great many differ- 
ent things; and if his claim is well founded, 
it has taken years of study, research, ex- 
periment and labor to complete this theo- 
retical and practical education. Second, 
we note that he is a machinist, which is a 
trade that requires several years to learn, 
and much practice to bring to perfection. 
A man may know how to run a lathe and 
planer on certain kinds of work, and still 
not be a machinist. Third, he is a pipe- 
fitter, and so, I suppose, can do all his 
own piping, making it unnecessary to 
hire a man to do such work, as is cus- 
tomary in such cases. Fourth, he knows 
how to do his own firing and make his 
own repairs. The statement that he can 
do these things means that he will do 
them, as I understand it; so that he 
evidently intends to be at work at least 
a large portion of the time. Much re- 
pair work must be done during the night: 
so we are inclined to wonder when he will 
rest. Fifth, he understands the Corliss 
engine, which is quite a modest statement 
when we consider that he has already 
claimed to be an engineer. Further- 
more, as this is one of the most common 
types of engines now in use, a man who 
does not understand it cannot claim 
to be a thoroughly posted engineer. 
Sixth, he can take charge of ice machinery, 
which also covers refrigerating machinery, 
the operation of which requires a clear 
head, good judgment and more or less 
experience, in order to be successful. 
Seventh, he can care for and run dynamos, 
which is a trade by which many men now 
earn a living, and usually considered 
sufficient to keep a man busy. Here we 
have a man who claims to understand 
all of these trades, and is willing to work 
at them, provided he is given the chance. 
This is somewhat surprising; but when we 
learn that he is willing to do it all for 
moderate wages, we are astonished. 

li all of this is to be done for low wages, 
who can get high wages? Again, what 
would justly be considered moderate 
wages in such a case? If we figure it on 
the basis of what a fireman should receive, 
calling it $2 per day; then, as he masters 
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different should 
have at least $14 per day, or $4,368 per 
year, not including Sundays. 
the proprietor would not call this moder- 
ate wages, and so a difference of opinion 


seven occupations, he 


Perhaps 
would arise at once. 


We 


time of great possibilities; but perhaps a 


are living in a fast age and in a 


man can undertake to do too many things, 
and so do none of them well. If this is 
true, then is it not only fair to assume 
that this advertiser may come under that 
head? 

Engineers frequently complain of the 
way in which they are required to work; 
but if other members of the craft volun- 
tarily agree to do so much, who can blame 
some 
steam-user for taking uptheir proposition? 
The facts in the case are, that men who 


short-sighted and inexperienced 


are out of employment will sometimes 
promise to do more than their own best 
judgment tells them they do 

in an effort to secure a situation 
W. H. 

New Haven, Conn. 
[While there are many proprietors who 
are looking for all- 
around “engineers,” there is a great temp 


can well, 


WAKEMAN. 


these low-priced 
tation to a man out of work to advertise 
in this way.—Ed. ] 


A Square Square. 


Editor American Machinist: 

In your issue of January 16th, 1896, I 
found the description of Mr. G. A. Bates’ 
“Precision Square” and “Testing Block,” 
which I, as a tool-maker, appreciate very 
much. 

I have tested and used the square and 
block myself in the shop, known at that 
time as the Page Compositor Co.’s shop, 
and I am satisfied that it is a very con- 
venient tool and a square square. 

A. R. HENDRICKS, 
With Black Mfg. Co., 


A Simple Speed Indicator. 


Pa 


Erie, 





Editor American Machinist: 

Not long ago it fell to my lot to help 
in the erection of a roller process flouring 
mill, and as the cleaning and bolting ma- 
chinery was not driven by the same water 
wheel which drove the rolls, there was no 
way provided for ascertaining the proper 
speed to drive them. <A $30 indicator 
was attached to the power for the rolls, 
that would ring at the least variation of 
speed above or below normal; and when 
the mill was started, the builder said to 
the miller that the large upright shaft 
that drove the upstairs part of the mill 
must be run at 50 revolutions per minute 
—but how should he know when he was 
making just 50 revolutions? 
looked blank, and said that the shaft was 
marked so on his specification, but how to 
know exactly when it was doing so was 


not a matter of his. I looked at the situ 


The builder 
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ation for a few minutes, and then made a 
rude sketch with a pencil of the “Simple 
Speed Indicator,” 
sketch. 


of which I send you a 
It took but a little while to make 
it; and when completed, it was very much 
like this sketch. 

A is the upright shaft; B a clamp collar 
which was 


(wrought), to suspended a 


common brass plumb-bob ©. The scale 


D) is an are representing 90 degrees of a 
circle, and is supported by the post £, 
which is fastened to the floor by a cast 


The 


figures on the scale indicating the proper 


angle iron and two lag screws F’. 


speed were very large and distinct, so that 


the miller could, from any part of the 
room, see at a glance if the speed was 
right. I have forgotten the dimensions 
of the different parts, but the sketch 


should make it plain; and the gradations 
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on the scale can be determined by count 


ing, as we did This indicator has a 
still larger scope of usefulness, as was 
afterwards shown, for the mill was run 


during day time only; and when very dry 


weather came, the head of water was 


that 
the proper speed, would gradually slow 


so low the mill, though started at 
down during the entire day, unless mort 
gate was given at intervals. Under thes 
matter to 
To 


an ordinary bicycle 


circumstances, it Was an easy 


convert it into an alarm indicator. 
accomplish this end, 
bell was attached to the post below the 
scale, with wire levers extending up past 
the scale to where the plumb-bob would 
strike them and ring the bell if the speed 
went above or below normal. 

R. W. J. STEWART. 


Dalton, Ga 


Standard Catalogs. 


“The advisability of following the stand 
ard sizes for catalogs and industrial pub 
lications has frequently been urged in 
these columns, and yet it seems necessary 
that the attention of many manufacturers 
who are publishers of this kind of litera 


ture should have the matter brought more 
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li they could un 


odd 


forcibly before them 


derstand how inconvenient are the 


sizes of pamphlets and catalogs about an 


office where they rapidly accumulate, 
they undoubtedly would be impressed 
with the importance of the subject. It 
has been stated from time to time that 
catalogs of odd sizes go into the waste 


basket, but this is evidently not believed 


by the manufacturers spoken of. Whilk 


in the office of a superintendent of motive 


power, a representative of this journal 


noticed a clerk approach his superior with 


catalogs from the mail. One was 


two 


a very modest affair in paper covers, and 


the other an elaborate book with a much 
better binding The first was standard 
size, and was placed in a special filing 
cabinet arranged for the purpose, and the 


other was ‘scrapped’ at once with a re 


mark which would convince any one ot! 


the advisability of attending to this small 
detail if they wish their publications to 
fulfil the office for which they are nu 
tended It is impossible to understand 
why the standard Siz ime sO neglected 


when there can be no possible reason tot 
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We trust that our readers have not 
spent a week’s valuable time, or lost a 
week's sleep, in thei quest tor the 


“Sketch” alluded to as Fig. 2 in our article 


upon “A Differential Gear Question,” in 


our last issue. We much regret the omis 


sion, and present here the sketch, which, 


we trust, will render the article intelligibl 


and satisfactory 


Talkman has been elected Pre 
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Though for over eighteen years the 
“American Machinist” has been pub- 
lishing, free of all charge, descriptions cf 
such machinery and tools as were thought 
to be of interest to its readers, there are 
still a number of people who seem to 
think we will publish matter in our read- 
ing columns for pay, and write to ask us, 
how much we will charge. 

There are papers, some of them quite 
pretentious ones, that are humbugging 
their readers and buncoing other people 
by taking their money for glaring, but 
utterly worthless ‘write ups” of equally 
worthless contraptions of one kind or 
another. 

This paper never has been, and is not 
now in that line of business, and we con- 
sider such business disreputable. 


Power Required to Drive Machine 
Tools. 


In another column will be found a 
collection of data giving the power re- 
quired to drive various machine tools at 
the Baldwin Locomotive Works. If the 
reader will turn to our issues of April 23, 
1891, and April 12, 1894, he will find some 
similar data, contributed by Prof. J. J. 
Flather, covering the requirements of 
similar tools, though mainly of smaller 
sizes than those here considered. 

These latest figures show a far heavier 
power consumption than the earlier ones, 
and a much heavier consumption than is 
usually believed to pertain to such work— 
so much heavier, in fact, as to stagger 
belief in their accuracy. As is pointed 
out in the article itself, measuring power 
by the current supplied to an electric 
motor, includes some sources of loss 
which would not be included if the meas- 
urements were made with a dynamometer, 
and the practice of locomotive works is 
in many respects peculiar; but after all 
allowances are made, the fact remains 
that the consumption here shown is far 
beyond what is usually believed to be the 
case. 

Tt is to be noted in this connection 
that the tests were made by the officers of 
the locomotive works for their own in- 
formation in installing motors, and such 
being the case, no suspicion can attach 
to their having been other than conscien- 
tiously made. 

There is a wide-spread lack of informa- 
tion of this kind, and we do not doubt 
that this contribution to the general fund 
of knowledge will be considered of in- 


terest and value. 


The Algebraic Formula Bugbear. 


We cannot devote space in the “Ameri- 
can Machinist’ to an attempt to teach 
algebra; but have invited an algebraist, 
who at the same time is a practical man, 
familiar with files and oil cans, to explain 
how those who are not algebraists, and 
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never expect to be, can yet readily under- 
stand and make use of such formulas as 
are found in our columns occasionally. 

We are aware that we have been criti- 
cised for publishing matter containing 
algebraic formulas; but we think the 
average practical man over-estimates the 
diffcutues of algebra and under e-t:mates 
its value. The difficulty of learning the 
science from the books is largely due 
to the method of treatment, which puts 
a mass of matter, of which the reader 
can see no value, before the kernel, which 
comes further along; and the man who 
attempts to learn the subject from these 
books, gets discouraged and gives it up 
before reaching what would be of real 
value to him. Now, no man who has 
mastered the slide valve, for example, 
need be afraid of algebra. Any school- 
boy can learn algebra, but it requires a 
man to fully understand the slide valve. 
The fact is, that it requires but a small 
amount of study to enable any one to 
understand the ordinary run of formulas. 
They are but a string of letters and signs, 
the latter being but few in number and 
easily learned. The same signs make 
up all formulas, no matter how compli- 
cated they may look. A book-keeper’s 
column of figures has a formidable ap- 
pearance to a child who has just learned 
addition, and yet the principles which he 
has learned are all that are required for 
adding the column. Just so, a long 
formula has a formidable appearance to 
the novice in algebra, although it is in 
reality but a longer strings of signs, of 
which, in some shorter formula, he would 
have no fear. 

In another column we publish the 
first of a short series of articles on this 
subject. This series is intended to assist 
in dissipating this bugbear, and also to 
explain more fully the formulas intro- 
duced by Mr. Mason in his series on 
“Electrotechnics.” 

We hope those of our readers who do 
not understand the subject, will read these 
carefully. There is no question of the 
advantage of algebra. When work be- 
comes at all complicated, it is very diffi- 
cult to treat it in arithmetical language, 
the rules becoming so long and involved 
that it is almost impossible to keep the 
relationships of the different data in the 
mind; while they remain clear and dis- 
tinct when expressed in the abbreviated 
language which comprises algebra. In 
fact, the necessity for algebra may be 
said to begin where arithmetical rules 
break down. On this account, algebraic 
language is used more and more by the 
writers of technical books, which books 
must be literally sealed books to those 
who cannot understand their language. 
We believe that, brief as they are, the 
articles referred to wiil go a long way 
toward making this language plain. Let 
our non-algebraic friends study them 
and see. 

This formula bugbear has stood in our 
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way so much that we have determined to 
do what we can to abolish it, and we will 
be glad to hear from any of our readers 
who find in our columns things they fail 
to understand. We may arrange for the 
publication of similar articles in the future 
as their desirability is thus indicated. 


In its issue of January roth, “Engineer- 
of London, takes up the subject 
and in- 
dorses by 
those who are, in this country, contend- 
ing for decent treatment of those who 


eering,” 
of “American Naval Engineers,” 
essential made 


every point 


must manage the machinery of our mod- 
ern war vessels. 

It is declared that Senator Squire’s bill 
is “to give greater powers to the engin- 
eer officers of the United States Navy, 
and put them in a better position to ob- 
tain relief from grievances which cer- 
tainly appear at present to be many and 
And it then 


that ‘““‘We know our own naval engineers 


serious.” goes on to 


Say 


have much substantial cause for com 
plaint, but beside their brethren of the 
United States their lot is one greatly to 
be envied.” 

The only point upon which dissent is 
expressed is that which relates to titles, 
this 


“We think that an engineer who is 


and regarding our contemporary 
says: 
anxious to change the name of his rank 
to that of an executive officer, pays his 
branch of the profession a 


V ery p< or 


compliment.” On this point we may say 
that our naval engineers seem to be sim 
ply adapting their tactics to conditions 
They are not now so 
the 
the 
whether or not they shall be allowed t 


as they find them. 


much concerned with question ol 


compliments, as_ with question of 


) 
remain in the service and live. 

The present situation is simply intoler- 
able, and the main struggle is to secure 
plain rights that ought to have been freely 
since, and “the 
itself attempting to 
In the midst of such a struggle, 


accorded long which 


line” dishonors by 
withhold. 
questions of appropriateness of titles are 
naturally likely to be overlooked or dis- 
regarded. The fact 
that, considered in the abstract, it would 


remains, however, 
be better if entirely separate and distinct 
titles could be borne by the naval engin- 
eers. or Rear-Admiral 
means little to the engineering world. 


Commodore 


A Distinguished Honor. 


Though Mr. Clarence S. Bement, of 
Bement, Miles & Co., Philadelphia, is do- 
ing important work in connection with a 
large business, and is a busy man, he finds 
time to devote to a branch of science in 
which he is specially interested, and has 
just been awarded the silver medal, “Bene 
Merenti,” of the Royal Academy of Sci- 
ences, at Munich, Germany, for his un- 


tiring and distinguished services in ad- 
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vancing the science of mineralogy. As is 


well known, Mr. Bement has the finest 
private collection of minerals in the world. 


(ieee sun AND) 
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SUWERS. 


Name and address of writer must 
accompany every question 

Questions must pertain to our spec tal- 
ties and must be of general interest. 

We cannot undertake to'‘answer gues- 
tions by mail, 





(26) F. B. C. asks: Will there be much, 
if any, increase in economy in using a 
compound duplex pump in place of a 
simple duplex, the steam pressure being 
only 60 pounds in either case? A.—If the 
compound pump comprised also a con- 
denser, while the simple pump did not, 
there would, of course, be a decided 
economy in using the former \ com 
petent engineer should be consulted in 
such a case as this, and he should be fully 
informed as to all the conditions involved. 

7) 


(27) W. S. S., Rainer, Ala., writes: 
I want a spring motor to develope about 
14 to’ horse-power, and to run for 5 or 6 
hours when wound. I can wind the motor 
by connection to running machinery. 
Would it be practicable to build such a 
machine? What size and style of spring 
would be required, and where could I get 
such a spring? A.—The scheme is en 
tirely impracticable The spring re- 
quired would be so large, and the reduc- 
ing mechanism so heavy, that it is not 
worth while to attempt a computation 
Regarding storage’ batteries, inquiry 
should be made of some of the electrical 
companies. 
water 


(28) G. S. P. asks: How much 


, , 
will a boiler of given horse-power evap 
orate per hour—say 40 horse-power? 
\.—It is well known that the horse-power 


of a boiler is a very indeterminate quantity 
because the power ultimately depends 
upon the engine employed, and there is 
such a difference in engine performance. 
What is known as the “Centennial” stand- 
ard for the horse-power of boilers, also 
adopted by the American Society of Me- 
chanical Engineers, is “the evaporation 
of 30 pounds of water per hour from a 
feed-water temperature of 100 
Fahr., into steam at 70 pounds, gage pres- 


degrees 


sure.” This probably corresponds pretty 
well with the water consumption of the 
average steam engine, although some 


engines are said to consume as low as 12 
pounds of water per horse power per 
hour, while some steam pumps are said 
to consume 250 pounds, 


(29) G. H. C., Mt. Carmel, IIl., writes: 
Please state in your column of Questions 
and Answers what is a proper 
of tempering pipe cutters, dies, knurling 
wheels, etc., so that they will not crumble 
off or burst. Is there not a preferred pro 
other than dipping in water and 
then drawing? A.—This question seems 
to call for a complete and comprehensive 
treatise upon hardening and tempering, 
which this column, of course, cannot un- 
dertake to supply. Much information 
upon this subject has appeared in our 
former issues, and much more is likely to 
continue to follow it. We do not know 
any better way to harden steel than by 
suddenly cooling it, and generally in clear 
water. Of there are various 


pre cess 


cess 


course, 
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methods of heating, modes of cooling, and 
also various ways of reheating for drawing 
the temper. The crumbling spoken of 
may be on account of the steel being origi- 
nally bad, or on account of overheating; 
and the bursting may be on account 
of shrinkage strains, which even the 


most expert do not always succeed in 
avoiding Only long experience can 
bring success in tempering steel 

(30) W. A. S., Providence, R. I., asks: 


What will be the diameter of a cylinder 
18 inches long to hold enough compressed 
air, at 60 pounds gage pressure, to run a 


nozzle with -inch outlet 20 minutes and 
still have a pressure of 5 pounds? A.— 
We assume that a pressure reducer 1s 


employed, and that the nozzle will con- 
stantly discharge the air under a pressure 
of 5 pounds, so that a uniform flow of air 
will be maintained \ir at 60 pounds 
gage pressure, or 75 pounds absolute, or 
5 atmospheres, will occupy one-fifth of the 


space occupied by the same air at a pres 


sure of I atmosphe re, free air, so that the 
capacity of the receiver will be one-fifth 
of that required for the total volume of 


free air employed. By experiment it has 
been ascertained thata ,';-inch nozzle wit 
a pressure of 5 pounds, will discharge .07 
cubic feet of free air per minute; and for 
the 20 minutes, therefore, the discharge 
will be .07 * 20 1.4 cubic feet, or, say, 
1.5 cubic feet of free ait When the pres 
sure in the cylinder has fallen from 60 
pounds to 5 poun it will still contain 
29 or ,L:of the original charg and asthe 
amount used has been ol . of the 
original charge, and as that, as previously 
ascertained, 1 cub eet of tree alr, 
we add 1 ‘ } to this, making 
together 2.04 cubic feet, or, say, 2 cubic 
feet; and as one-fifth of this volume, .4 
cubic feet, or 601 ibic inches, is the 
capacity of the cylinder required, with 18 
inches for the length of it, we sume & 
for the diameter, and its value is readily 
iscertained 
7854 18 =691 

and & 7 inch the diameter required, 
very nearly [It may be well to remember 
that ,'; inch is a very small hole, and, 1n 
practice, a slight variation in the size of 


it might apparently belie these figures 


(31) F. C. S., Delaware, O., writes: In 
your issue of December 19th, you reply to 
my inquiry of how great a pitch can be 
used for 34, ind 5¢-inch steel boiler 
plates, in which I alsp stated that 4, 4% or 
5-inch pitch had been used for inch 
plates. In your answer, a 4-inch pitch is 
condemned jor inch plates, and _ for 
some reason you refer to iron. sheets 
which are now hardly used at all. Some 
SIX Or seven years ago, the ‘“‘Loco 
motive,” published by the Hartford 


Steam Boiler Inspection & Insurance Co., 
advocated, I think, 4% to 5-inch pitch for 

inch plates, and showed, I believe, 
that the strongest joint, some 8o or 85 per 
cent. of the solid sheet, could be obtained 
by increasing the pitch to such figures, 
saying also in effect that the pitch should 


be as great as wa possible to kee p tight 


I think the rivets were an inch or 1% 
inches diametet I do not understand 
why you consider only iron sheets, and 


why you keep down to such small rivets. 
I think this subject will pay you to look 


into, as your answer does not represent 
modern practice. A.—You have evidently 
read our answer hastily, and overlooked 
what we had to say in regard to steel 
plates. You are also mistaken in your 


statement that iron plates are now hardly 
used at all, for they are still used to quite 
an extent. We have looked thoroughly 
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into the subject of riveted joints, and still 
condemn a 4-inch pitch for a ™%-inch 
plate. In our issues of October 2d and 
30th, 1890, we have shown the method of 
computing the strength of riveted joints, 
and have given tables of pitch of rivets 
for different thicknesses of iron and steel 
plates, and these agree with modern prac- 
tice. In the “Locomotive,” the publica- 
tion you refer to, page 97, July, 1891, you 
will find rules given for the proportions 
and strength of riveted joints, and accord- 
ing to these rules you cannot get 4-inch 
pitch of rivets for 14-inch steel plates. In 
this paper it is stated that, “In calcu- 
lating the strength of a_ single-riveted 
joint, we must know: First—what the 
tensile strength of the iron or steel plate 
from tensile tests; second—the dia- 
meter and pitch of rivets; and third—the 
resistance to shearing per square inch of 
the material of which the rivets are 
made.” Further on it is stated that, “In 
deciding upon these elements of the prob- 
lem, we must so adjust the size and pitch 
of rivets as to make the shearing resist- 
ance of the rivets as near the strength of 
net section of plate as possible.” We do 
not find a statement that the pitch of 
rivets should be as large as can be made 
for tightness. The pitch of rivets is also 
discussed in the “Treatise on Steam 
Boilers,” by Robert Wilson, a recognized 
authority, and the conclusion which he 
gives practically agrees with ours. You 
have evidently not looked into this sub 
ject much, otherwise you would not ad- 
vocate a 4 or §-inch pitch of rivets for 
14-inch plates, with seams either double 
or single-riveted. 


a 
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Power Hammers. Beaudry & Co., Boston. 


Forming Lathes, Mer.Mach. Tool Co.,Meriden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Patents,writeWalter Donaldson & Co.,Wash,D.C. 


Model making and electrical experimental work. 
F. W. Gardam & Co., 58 Ann st., N. Y. 


Aluminum and Brass Castings, Machinery, Name 
Plates. Twining Campbell, Paterson, N. J. 

Brazing Wire and Bicycle Supplies ; repairers and 
manufacturers; see Haines’ ad. Ref. index. 

Marine Iron Works, Chicago, builders of steam 
yachts and marine machinery; catalogs free. 

Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st.,N.Y. 

Key Seaters for any length of hub or width of 
keyway. New, handy machines. Mitts & Merrill. 
913 Tilden street, Saginaw, Mich. 

A book for superintendents. ‘* Hawkins’ Calcula- 
tions ” (descriptive), $2.50 postpaid. Catalog free. 
Theo. Audel & Co., 91 Liberty Street, N. Y. 

Duplex and special gear cutters, counterbores, 
cutter and surface grinders, vertical millers, hand 
punches and shears. R.M. Clough, Tolland, Conn. 

Thin emery wheels, for cutting slots, etc., a spe - 
cialty. The Tanite Co., Stroudsburg, Pa.; 161 Wash- 
ington street, New York; 139 East Pearl street, 
Cincinnati, O. 

Patent Soliciting of High Class.—D. Walter 
Brown, Counsel in Patent Cases, 111 Broadway, 
New York. Send for “ Brief History of Patent 
Legislation.” 
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Some Recent Inventions in Metal. 
Working Machines and Tools. 





Figs. 1, 2. 3 and 4 illustrate a screw ma- 
chine recently patented to Mr. C. E. 
Roberts, of Oak Park, IIl., a construction 
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and very firmly mounted, to give steadi- 
ness to the tools even when extended to 
its utmost position. The manner of driv- 
ing the various tool holders, and of regis- 
tering each tool with the stock by the 
guide K! and bifurcated arms K, is similar 























having some points in common with one 
by the same inventor recently described 
in these columns. The figures represent, 
respectively, the front elevation, plan, a 




















to that in the machine before described, 
and will be understood therefrom. 

The stock-driving and feeding spindle 
at the opposite end of the machine is also 
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partial longitudinal section and a cross- similar in construction and operation, ex 


section on line 4, Fig. 1. 

As will be seen from Fig. 2, the power 
shaft is at right angles to the length of 
the bed, an arrangement permitting com- 
pact grouping of the machines, and the 
driving of a large number from the line 
shaft without the interposition of counter- 
shafting. The stock spindle and cam- 
shaft driving worm are driven direct from 
shaft 4, the tool head indirectly 
through belt NV. 

This tool-driving shaft, together with 
the gears V8, V4, is carried in a laterally 


and 


adjustable head V12, to permit the use of 
change gears for regulating the speed of 
the tool. 
to allow longitudinal motion of the tool 
head; which motion is effected by the 
lever Mt (Fig. 1) on the rockshaft m, the 
latter being actuated by a cam on the 
rear end of shaft i, as will be readily un- 
derstood. 

It will be noted that the sleeve H! car- 
rying the tool head is exceptionally large 


One of these latter gears is long, 


cept that it is not double, as shown in the 


previous construction. The manner of 

















adjusting the rod feed is shown at F’, FS, f 
(Fig. 1). F7 being dovetailed on F?, is 
longitudinally adjusted by the milled- 
head screw, so that the whole or only a 
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portion of the face of cam 4% will act 
thereon, giving to the stock, when the 
chuck is opened by cams 41, d?, a longer 
or shorter throw. A flange }® on the 
chuck end of the stock spindle deflects 
the oil and chips from the main bearings. 

The cam movements for operating the 


tt + JY' 


Bs’ 














G are 
Fs 


Zouad 





cutting-off tools, rotating the tool head, 
etc., are arranged as follows: The upright 
shaft ¢ (Fig. 4) carries a long worm for 
driving worm wheel P in any position it 
This wheel in block D2 1s 


vertically adjustable, to permit the use of 


may occupy. 








change gears at J)! (Fig. 1), on the same 


shaft, to secure different feeding-cam 
speeds. 

On shaft G> (Figs. 
oscillated by cams on shaft €, actuates the 
cutting-off tools; while on shaft t (Fig. 3), 


is the tool-head rotating 


I and 4) an arm, 


driven from ¢, 
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mechanism, consisting of the rack J% and 
its operating link, lever cam and spring, 
as clearly shown by the figure. The cam 
is capable of a large range of adjustment 
of the movable cam pieces J4, giving any 
desired rotation or oscillation of the tool 
head. A dash pot J® cushions the spring 
return of the rack and prevents shock and 
noise. 

Figs. 5 and 6 show a shear, the inven- 
tion of Mr. V. E. Edwards, of Worcester, 
Mass., 
as they leave the rolling mill. 


for cutting moving rods to length 


The upper shear is carried on a block 
which moves on the swing lever F’, and is 
driven by the radially adjustable pin D®, 
in disk D. The slider D2, this 
pin, is adjusted in the radial slot by suita 


carrying 


ble backing blocks, and locked in place 
by a set screw. 

The rod passes through a coned aper 
ture H, in the swing lever, just above the 
lower blade @'. It will be readily seen 
that the length of rod will be equal to the 
the 


as the 


circumference of crank-pin circle; 


and, inasmuch rod must preserve 


always about the same height, provision 


is made for lowering the main shaft B 


when the crank pin is moved nearer th« 


cente! This means will be understood 
from Fig. 6, a cross-section of the shaft 
bearing in rear of disk 2). The rods © 


effect the necessary adjustment, drawing 


} 


the bearing against spacing pieces ¢*, ¢ 


bolts further acting to clamp 


transverse 
the bearing 


The Expression of Arithmetical Rules 
by Algebraic Formulas. 


In Three Parts —Part I. 


It is too often assumed by practical men 


that if they do not understand algebra. 


rules expressed in algebraic signs are of 


no use to them, and articles containing 
such expressions must be considered a 
sealed book 

This is an error which it is the purpos« 


of this and the following articles to dispel. 
The that 


worked out and is presented in its final 


fact 1s, when a rule has been 


algebraic form, the work of the algebraist 
is done, and the resulting formula is sin 

ply an arithmetical rule expressed in ab 
breviated or sign language In this lan 
guage each arithmetical operation of ad 
dition, multiplication, etc., is represented 
by a sign of its own; a letter is made to 
stand in place of the descriptive name ot 
each quantity which enters the problem; 
and a formula is simply a string of such 
letters connected by the signs which show 
the additions, multiplications, etc., which 
are to be performed in order to obtain 
what is wanted. In applying such a for 
mula to a practical example, it is only 
necessary to replace the various letters by 
the numbers for which they stand, and 
then perform the operations called for by 


the signs. 
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Mr. Mason's first article stated that he 
was “a stranger to mathematics” and that 
include that stum- 
Some of the readers of this 


his notes “would not 
bling block.” 
paper seem to think he has forgotten his 
The 


fairly be 


promise, but he has not simple 


formulas he has used cannot 
called mathematics, and in point of fact 
there is nothing which he has written is 
the 


anyone who will read this and the follow- 


not within easy comprehension of 


ing articles attentively. Some of his ap- 


parently more complicated expressions 


will be used as illustrations in these arti 
cles, thereby accomplishing the double 
purpose of explaining the use of formu 
las, and, in particular, the meaning of 
his 

The most natural question for the reader 
to ask at this point is: “If, then, algebraic 
formulas are only arithmetical rules ex- 
pressed in another language, of what ad- 


Why the 


anguage of arithmetic, 


vantage are they: should not 
, 


which all under 


stand, be used, instead of inventing ano 


ther in which to say the same thing?” 


This is a fair question, and the reply to 
nt of the advantages ot 
mulas over rules, 


1st. The 


it is a Staten 
follows 
ssion comes at one 


entire expre 


so that the relations 


and the 


glance before the eve 


of the various quantities ope! 


tions to be taken in at once, 


performed are¢ 


instead of piecemeal, as is the case with a 
long arithmetical rul In other words, 
the formula is clearer than the rule, and 
not only clearer, but very much clearet 
2d. The formulas are transformed with 
< yreatest readiness that is lo! 
tance, a formula giving the horse-power 
en belt at a giver speed 1 iv be 
t ormed to give the width ot belt 
ry to carry a given horse-power 
3d. The tormulas are written, handled 
nd derived with an immense saving in 
the labor of penmanship, it being nec« 


single letter only in place 


sary to write a 


criptive name for which it 


uch as in place Ol 


multiplied by, o1 in place 


ol added to 


\lgebraic language, then, consists of 


two parts: First, a set of signs to represent 


all the operations of arithmetic; and, sec 
ondly, letters, each of which stands for 
one of the quantities or data which enter 
the problem, for which the formula ex 


presses the rule 
Phe 


arithmetical 


signs which indicate the principal 
operations are as follows 
that the 


letters between which 


which indicates quantities 
represented by the 
it 1s plas ed are to be added together. Thus, 


a +t-b, which is read @ plus 9, indicates 
that the quantities represented by @ and Db 


added The 


will ask, ““How can ¢ and } be added to 


are to be together reader 


gether, and what sort of a thing will the 


result be?” The answer is that @ and 0 


are not and cannot be added together, any 


more than a house and a railroad bridge 


can be added: but if @ stands for five miles 








ee 
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and } for seven miles, then those quanti- 
ties can be added, and the formula simply 
shows that they are to be added. 

—, which indicates that the quantity rep- 
resented by the letter after it is to be sub- 
tracted from the one represented by the 
letter before it. Thus, @—b, which is 
read @ minus )b, indicates that the quan- 
tity represented by 0 is to be subtracted 
from the one represented by @. The re- 
marks about the addition of @ and } apply 
here also, as well as to multiplication and 
division, which follow. 

<, which indicates that the quantites 
represented by the letters between which 
it stands are to be multiplied together. 
Thus, @ < b, which is read 4 multiplied by 
b, indicates that the quantities represented 
by @ and PD are to be multiplied together. 
The sign of multiplication is often omitted 
between letters; thus, @ BD also indicates 
that the quantities represented by @ and b 
are to be multiplied together. This ex- 
pression may be read as it stands, @ }, or 
it may be read @ multiplied by }, the mean- 
Another sign for 
multiplication though not 
often used, is a dot, Thus, @. b has the 
(band @ b. This 


omission of the sign for multiplication is 


ing being the same. 
sometimes, 


same meaning as « 


practiced between letters only, since, ob- 
viously, it would lead to errors if prac- 
ticed between figures: 7g could not be 
written 79, as it becomes at once séventy- 
nine, not seven multiplied by nine. Where 
letters follow figures the sign is usually 
omitted; thus, 8@ is the same as 8X 4, 
and 250 is the same as 25 Xa). A 
number written before letters in this way 
is called a coefficient. Where numbers 
follow letters, the sign is usually though 
not necessarily used, as the omission of 
the sign could not cause confusion. 

—, which indicates that the quantity 
represented by the letter before it is to be 
divided by the quantity represented by 
the letter following it. Division is also 
(and very often) indicated by writing the 
quantities in the form of a fraction. Thus, 
for @ divided by 0 we may write @ + b 


or _ The fractional form is sometimes 
, 
read @ over BD. 

The above signs express the four cardi- 
nal operations of arithmetic, and by their 
use any rule which contains only those 
operations may be expressed. Take, for 
example, the following rule: To find the 
horse-power which a single thickness of 
belt will carry, multiply together the 
diameter of the pulley in feet, the width 
of the belt in inches, the number of revo- 
lutions per minute, and the number 
3.1416, and divide the result by 600. By 
introducing the above signs, this rule may 
be written as follows: 


The horse-power of a single thickness of belt is 
equal to 


‘ a the width } , pe “ya 

} \ o 

\adites tn ofthe belt }X 4 oe mi ~ +X 3exgxt 
Be ' in inches } pe wn 

(feet ute 


600 


In the above occur four long phrases. 
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Now, let us agree that 

@ shall stand for the horse-power of the 

belt; 

@ shall stand for the diameter of the 

pulley in feet; 

b shall stand for the width of the belt 

in inches; 

c¢ shall stand for the revolutions per 

minute. 

Put these letters in place of the things 
for which they stand and we have: 

x is equal to “ * 6X ¢ X 3.1416 
600 
Here we still have the phrase “is equal 
to”; and as this occurs in every formula, 
a sign for it would save much writing. 
The sign is =, which means and is read 
“equals” or “is equal to.” Putting this 
in its place, we have: 
axeéexXcX 9. 1gx6 
600 

a full-fledged algebraic formula, but cer- 
tainly nothing to be frightened at. All 
rules when expressed in algebra are put 
in this form—the thing to be found, by 
itself, upon one side of the equation; and 
the things given, from which to get the 
thing to be found, by themselves, upon 
the other side, and connected by the signs 
which show what must be done with 
them to give the thing wanted. 

Such an expression is called a “for- 
mula” or an “equation.” The “unknown 
quantity” or thing to be found is usually, 
though not always, expressed by one of 
the last letters of the alphabet—2, y or 2; 
while the “known quantities’ —that is, the 
things given, the data—are expressed by 
the other letters. 

In the belt formula, 7, standing for the 
horse-power of the belt, which is the thing 
which we are trying to find, is the un- 
known quantity; @ b and ¢, standing for 
the data given, are the known quantities. 
The unknown quantity is usually though 
not necessarily placed upon the left side 
of the sign of equality, and the known 
quantities upon the right side. 

The numerical quantities 600 and 
3.1486 are also, of course, known quan- 
tities, but the expression “known quan- 
tities’ is applied only to the letters which 
represent the data which are given in 
any practical problem to which the 
formula applies. Numerical quantities 
which do not change with different prac- 
tical problems, are called “constants,” 
or when written before the letters “‘co- 
efficients,” as has been explained. 

If the reader will compare this one- 
line formula with the six-line rule which 
it represents, he will see the force of the 
first and third advantages of algebra, as 
outlined at the start. These advantages, 
however, are still more pronounced with 
more complicated formulas—rules which 
it would be hardly possible to write so as 
to be understandable, becoming as plain 
as daylight when expressed in this short- 
hand arithmetic. 

The different signs for multiplication 
and division enable this formula to be ex- 
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pressed in several ways. Thus we may 


write 
— @bc X 3.1416 4, 
600 
x= abc X 3.1416 + 600 or 
r € 
x=abcex 3 1419 or 
600 
¢ 
= 3:14 gbcor 
600 
2 abe 
x = 3.1416 


600 
The last three forms grow out of the fact 
that, first, it is a matter of indifference in 
what order numbers be multiplied to- 
gether; thus, 3x8x16 gives the same 
result as 3x 16x 8 or 16x 3 x 8; and, sec- 
ondly, that in a case like the above, the 
result is the same whether all the multi- 
plications be performed first and the pro- 
duct be then divided by the divisor, or 
whether the division be first performed 
on one of the numbers and the result be 
then multiplied bythe remaining numbers. 


R43 


i. 
Thus, gives the same result as 


‘a fs 
- 7X12 or8X7X | FSX 4X 12, 

The above illustrations will serve to 
show the meaning of formulas. Let us 
next consider how they are used in solv- 
ing a practical problem: 

An 8-inch single belt runs over a 30- 
inch pulley, running at 150 revolutions 
What horse-power is it 
In this problem 


per minute. 
capable of carrying? 


a 214 (as we agreed that a should rep 
- resent the diameter in feet.) 

b s 

é 150 


Substitute these values of the letters for 
the letters in the first form of the for- 
mula, and we have: 

2% xX 8X 150 


600 


X 3.1410 
[= 

Perform the multiplications and the di- 
vision here indicated, and the result is 
@ = 15.7, nearly—that is, the belt is capa- 
ble of carrying nearly 16 horse-power. 

This is the manner in which formulas 
are applied to actual examples. It is not 
at all necessary for the reader to under- 
stand the intricacies of the science of 
algebra, in order to use the formulas in- 
telligently and understandingly. A clear 
understanding of the signs, and of the fact 
that the letters are simply abbreviated 
symbols for long descriptive names, is all 
that is required for this purpose. The 
following articles will take up the addi- 
tional signs, and also the methods of 
transforming equations. Meanwhile, we 
cannot too strongly urge that the reader 
should clearly comprehend what has been 
given before going further. 

C. K. JACKSON, 


At the Hotel Normandie, Washington, 
where two dynamos are driven by separ- 
ate engines, the dynamos are so placed 
that by slewing them around, and using 
special belts kept in readiness, either or 
both dynamos may be driven by either 
engine as the exigencies may demand. 
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COMMERCIAL REVIEW. 


New York, SATURDAY EVENING, FEB. 1 
The Machinery Trade. 


The past week has witnessed the feature- 
less closing of a month in the machine 
tool trade which has, at least in this mar- 
ket, leit sadly unfulfilled the hopes of 
business previously entertained. Some 
of the factories are kept employed in cer- 
tain, or all, departments, but this must 
be attributed partly to still unexecuted 
contracts remaining over from the boom 
manufacturing 
has spent much of its force. 


tools, which 
The present 
demand for machinery comes more from 
established mills than for the fitting up of 
new the 
which has of late been restraining the in- 
vestment of new capital still reigns. 


in bicycle 


ones, and lack of confidence 


The question as to how January, 1896, 
compares with January, 1895, meets with 
a variety of replies, but it is evident from 
the weight of authority that large tools 
“are in no better selling than they were a 
year ago, and in lighter tools, for which 
call than 
ones, the improvement, if any exists, is 
trifling. To be 
well-known manufacturers whose New 


there is more for the heavy 


sure there are several 


York agencies are in new hands or un- 


usually aggressive or are having a run 


of good fortune, and these report such 
that, 
haps. the total volume of trade may be 
1896. But 


when we hear from the standpoint of a 


greatly increasing business per- 


a little greater than in January, 


firm doing a large and well established 
business, the unhesitating statement that 
falls that of a ago, 
we are bound to admit the normal lines 


business below year 
of trade are at present very unhealthy in 
tone. 

The 


somewhat 


brilliant, is 
the 
two months following should, under ordi 


outlook, though not 


hopeful February and 


nary conditions, see a large amount of 
business and it ought not to be long 
before it reaches at least its December 


footing. The most popular line of tools 


is still said to be screw machines, and 


prices are becoming fossilized. 
As to 
from 


wood working machinery, we 
learn the H. B. Smith Machine 
Company, that trade in New York and 
vicinity is in a deplorable state and ap- 
parently without a ray of hope for the 
future. At the first part of the month, 
inquiries were quite numerous, but they 
have not resulted in placing of contracts. 
The lack of confidence in business at large 
seems to be the cause of a withholding of 
capital from investment in wood working 
enterprises, as well as in a great many 
other things. 

This cloud may be blown away by a 
breeze of returning public assurance, but 
there are others by which the wood work 
ing business is darkened and which are 
that stone 


mortar 


likely to remain. The first is, 
brick 


and iron and and have so 
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superseded wood in urban construction, 
that some buildings are erected almost 
without being entered by a carpenter, and 
wood working is therefore at a discount. 
Secondly, and as a result of this, second 
flood the market, 
even where they might 
A third obstacle 
is found in strikes and labor disturbances. 
That the outlook is much better in other 
parts of the country cannot be doubted, 


hand tools crowding 
out 


otherwise be required. 


new ones 


but in New York the prospect is pro- 
nounced more gloomy than a year ago. 
A bright spot on a darkened back- 


ground is power transmitting machinery, 
in which A. & F. Brown report that there 
is more business than in December, and 
than 
busy in ministering to a trade which is 


more in January, 1895. They are 


quite evenly distributed though the de 
mand from cotton mills constitutes some 
thing of a feature. Prices were well ham 


mered down in 1895, and they remain 


hammered. 
Iron and Other Metals. 
market manifests a slightly 


The 


improving tendency, but one that is far 


iron 


from sensational in character. Pig iron 
shows a fair amount of activity and the 
volume of business seems to be gradually 
There exists a fear that. the 
will 


railroad buying; 
It is said that western tarm 


increasing. 


iron market suffer from a lack of 
owing to the low prices 
of produce. 
ers are cribbing their corn and will not 
ship grain and hogs at present figures; 
which would mean a loss of freight to the 
granger roads and make them reluctant 
to lay in supplies during the spring and 
summer. But these views are not shared 
by all, and it is said, on the other hand, 
that this cribbing of corn has not become 
general, and that the present earnings ot 
northwestern roads are such as to render 
the 


Machinery 


situation encouraging 
tool steel 


quiet, and especially so during the past 


and are rather 


week, because people do not buy freely 
on the last and first day or two of each 
month. There is a stiffening in the price 
of machinery steel, but without quotable 
change. Buyers are disinclined to con 
tract far ahead at present prices. 

upward 


Copper continues its move- 


ment. Speculation has been rife in Eu- 
rope, and this has stimulated American 
buyers. There are prospects of a con 


sumption as heavy as that of last year, 


but the production of American mines 
will be sufficient to meet a large demand. 

The lead market has shown fair activity 
with the price ruling steady. More busi- 
ness is imminent 

Pig tin has made a notable gain in price, 
as a result of European quotations that 
seem to have been strengthened by the 
interest aroused in copper 

Spelter has been quiet and featureless 


with the prices practically unchanged 


Pittsburg Report for January. 
Throughout this district the course of 


the general iron and steel market has 


been slightly upward. Some lines show 
more improvement than others, both in 
Reports announc- 


demand and 


ing the restriction of iron ore production 


prices. 


during the coming season, and that the 


coke are to be maintained, have 


had 
the 
advancing in price each week, and what 


prices 


considerable to do with improving 


market. Raw material is gradually 
is now wanted, is for the same thing to 
occur in the finished lines, and all indica- 
Mill 
pretty fair demand and are growing stif- 
fer each week, but there seems to be a lull 


tions point this way irons are in 


in foundry irons. Several of the medium 


sized foundries in this locality are mak- 
ing only two small heats per week, where 
one per day was formerly the 


one large 


case, while some others are seriously 


considering the question of shutting down 


to await a change. 


The general condition of the foundry 
trade is moderately fair, generally speak 
ing, in fact, it is fully 50 per cent. better 
than for the same period last year. Wages 
are nearly as high they were in 1890, 


there being only two per cent. difference, 


while prices for finished goods are almost 
15 per cent. less than they were during 
the year 

In the machine trade, business is grad 
ually assuming its old form, and the re 


ports from the different large machinists 


in this city show that there are a moder 


ately fair amount of orders being placed 


and that the prospects for more are ex 


ceedingly bright One bad feature of the 


market which is hard to overcome is the 


continued demand for second-hand ma 


chinery. Inquiries are numerous for 
such a class of goods. A gradual improve 
ment in volume and tone for all kinds ot 


machinery can be expected 


“Mill supplies are in heavy demand,” 
was the statement made by Mr. Wm 
Rodgers, of the Pittsburg Gauge Com 
pany. a few days ago to the writer. The 


company has its force of men employed 


night, and has orders on its 


haiting, 


day and 
books calling fot belting, steam 
specialties, etc., that will keep them busy 
Prices in 


better than 


for some months to come 


this line are about Io per cent 


and are about equal to those 


1892 


last year, 
ruling in Numerous concerns have 
allowed their plants to run along without 
any repairs as far as possible, and these, 
together with a number of new manu 
facturing places, are being fitted up, mak 
ing the demand quite brisk 


In the engine and boiler business, sev 


eral large orders are on the verge ol be 


notably for boilers, 
pumps, ete., for the 


at Beaver Falls by the Key stone 


ing closed, engines, 


new plant to be 
erected 


\xle Company, of Baltimore 


\ contract was secured by a represen 
tative of a large Eastern concern for the 
engines, boilers, pumps, etc., for the 
Washington (Pa.) Tin Plate Company’s 
plant Numerous other contract work 
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is under way, and taken altogether, this 
branch of trade is pretty lively. 
For fans, blowers, drill presses, lathes, 


planers, etc., there is a constant demand 
and business is rapidly nearing its old 
condition. The Sheriff Machinery Com- 
pany reports the market as 100 per cent. 
better than a year ago, and that the pros- 
pects are very encouraging in nearly all 
lines. This has been recently 
awarded several large sized contracts for 
equipping manufacturing plants, in dif- 
ferent portions of this State and West Vir- 
feed water heaters, 
purifiers, water columns, etc., 
there is an active demand. Competition 
is very keen in this line, and prices, as a 
rule, are being shaded at every oppor- 
tunity. <A for heaters 
awarded a Pittsburgh concern a few days 
ago, on which very little profit, if any, will 


concern 


ginia. As regards 


injectors, 


contract was 


be made. 

Electricity is finding its way into every 
manufacturing plant, and also numerous 
large stores for lighting purposes. It is 
understood that the National Tube 
Works Company, of McKeesport, ‘is 
connecting a the machinery 
of No. 8 welding furnace, and that the 
results so far attained have been highly 


dynamo to 


satisfactory. Three new electric lighting 


plants have been installed within the past 


lew weeks by Lea & Carroll, who repre- 
sent the McEwen interests in this dis- 
trict. Other concerns are also actively 


engaged and are kept on the alert contin- 


ually, as many new electric light plants 


are contemplated by suburban towns. 


Several nice sized contracts for electric 


soon to be 


hoisting machinery are 

awarded and agents representing large 
concerns are straining every nerve for 
the coveted work. 

In the hardware business, the pros- 
pect for a good spring business con- 
tinues very fair, and it is the general be- 
lief that prices will advance all around. 


It is fully expected that the demand for 
than it was 
are still 
$2.35 for 


bicycles will be much larger 
last The 
strong, the rates being $ 


year. prices of nails 
25 and 
carload lots. 

Locally, 


day by day, 


the future is growing brighter 
and this more cheerful aspect 
Western markets. 
financial conditions better the 


extends over the entire 
Were the 
outlook would be much more promising. 


QUOTATIONS. 


New York, Monday, February 3d. 


Iron—American pig, tidewater delivery : 
No. 1 foundry, Northern.... i 00 @ $13 50 
No. 2 foundry, Northern. ............ 12 00 @ 12 50 
No. 2 plain, Northern.... ...... 11 25 @ 11 75 
I a a ag cbwi6 0a Hines 11 75 @, 12 00 
No. 1 foundry, Southern............. 250 @ 12 75 
No. 2 fuundry, Southern............. 2 00 @ 12 50 
No. 3 foundry, Southern............. 11 75 @ 12 00 
No. 1 soft, Southern........... - 12 25 @ 12 50 
INO. BOCTE, BOUCRGEN  ......cccccvccoces 11 75 @ 12 00 
Foundry forge, Southern............ 11 25 @ 11 75 

Bar Iron—Mill price. on dock: common, 1.25 @ 
1.30c.; refined, 1.30 @ 1.50c. 


Tool Steel—Ordinary sizes, standard quality, 534 
@ 7c. extra grades, 11 @ 12c.; special grades, 16c. 


and upward. 
Machinery Steel— 
price ; 


About 1.55¢c. in carloads, mill 


from store, 1.85¢e. Special brands upward. 
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Cold Rolled Steel Shafting—Base, 24¢c. in car- 
loads ; 234c. in smaller quantities; 3c. trom store. 

Copper, Carload Lots—Lake Superior ingot. 
1044 @ 10Ke.; electrolytic, 9%%c.; casting copper. 
9% @ 9c. 

ig Tin—For 10-ton lots, 13.55¢. cash. 

Pig Lead—In carloads, 3.12% @ 3.15c. 

Spelter — Western brands, 4.05c. in car loads. 
New York delivery. 

Antimony— In wholesale lots, Cookson’s, 73% @ 
Hes Hallett’s, 6% @ 7c.; Japanese, 634 @ 67%c. 

ard Oil—Prime city, ‘present make, 52 @ 54e. 
tn large quantities. 





NEW CATAL L:OGS. 


There are three sizes ms Standard Cuntege. 9°X12", 
6° X 9° and 44%" X 6". We recommend the 6" X 9° 
size for machinery catalogs. When they must be larger 
or smaller, one or the other standard sizes should be 
adopted if possible. 





The Scientific Machinist Co., Cleveland, O., issue 
a descriptive catalog of the Institute for Home 
Study. This catalog sets forth in considerable de- 
tail the courses of study followed in this institute, 
and there are anumber of engravings of appara- 
tus used, and full information is given regarding 
the school. It is sent to those interested on appli- 
cation, and is 63% x 10 inches. 








Be 


A new mill is being added to the J. H. Sternberg’s 
Bolt and Nut Works, at Reading, Pa. This new 
addition will be 80 x 200 feet, and will contain two 
trains of rolls, each 18 feet long. 

The Altoona shops of the P. 
orders on January 28th for six Class | 
Class M engines. The Juniata 
eight Class L 





R. R. were given 
and twelve 

were also 
Mogul 


shops 
given orders for and twelve 
engines, 

Phoenixville Bridge Co., Phoenixville, Pa., has 
secured the contract for the material of the frame- 
work of the new United States cruisers to be built 
at Newport News. It is a large contract, and will 
give empioyment tomany men for several months 
has been closed with M. A. Carter & 
Mo., for the ofa 
Mississippi, from Daven 


\ contract 


Co., of St. Louis, construction 


railway bridge acr: ss the 
port to Rock Island. It will be 
and will be completed about September Ist, 


commenced at 
once, 
1897 

At Erie, Pa 
erection of a large plant for the 
gas engines. Mr. Curtze is interested, as is also 
Mr. Wm. Hardwick, of the Erie Engine Works. 
It means increased trade for many of the manu- 
facturers of that place, especially the Tron 
Works and the Keystone Electric Works, and will 
give employment to many men. 


., preparations are being made for the 
manufacture of 


Globe 


The Clayton Air Compressor Works, Havemeyer 
Building, New York, report recent sale of a large 
Duplex Steam-Actuated Air to the 
Pennsylvania Railroad Co., for the various appli- 
cations of this power in their Altoona shops. This 
company has orders for several large com- 
pressors from other railroad companies, for their 


Compressor, 


also 


shop uses of compressed air, and are also doing a 
large business in smaller compressors, for testing 
and inflating hose and bicycle tires and for sup- 
plying crude oil burners. 

three distinct busi- 
under the several 


In San Francisco, Cal., the 
nesses heretofore conducted 
names of Edward A. Rix, Wm. A. Hewitt and The 
Rock Drill and Air Compressor Machine Works, 
have been consolidated and incorporated under the 
name of the Rix Compressed Air Machinery Co., 
with Edward A. Rix, as president and manager, 
the offices of the company being at 11 and 13 First 
street, San Francisco. The corporation will con- 
duct the business heretofore carried on by all three 
concerns, making a specialty of compressed-air 
machinery, Their store is to be provided with 
power, and customers will be able to see the 
various machinery in operation. 
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+ WAN TED * 


** Situation and Help”? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. The Cash and 
Copy should be sent toreach ua not later than Saturday 
morning for the ensuing week's issue. Answers ad- 
dreaxed to our care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, 
this paper will give two free insertions under this 
heading to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
lines. Addition iene or insertions must be paid 
for in advance at regular rates. 

Wanted—Position as brass foundry foreman by a 
man of exp. Address J. B., care AM. MACHINIST. 


Mech. draftsman wants pos..exp. inh. grade eng., 
water tubes boilers, etc. Box 31, AM. MACHINIST, 


Wanted—A dftsman of exper. on large steam eng. 
work. Amer. Wheelock Eng. Co.,Worcester, Mass. 


Wanted—Position as supt. or f’man of mch. shop: 
good Phila refs. Address Roberts, care Am. Macu. 


Wanted—Position by Al gauge and tool maker. 
Handled men. Address H., AMERICAN MACHINIST | 


Wanted—First-class machinists (close workmen). 
At the works of the Vermont Farm Machine Co., 
Bellows Falls, Vt. 


Wanted—Experienced man to install high-speed 
engines ; also draftsman competent to take charge. 
Address Box 33, AMERICAN MACHINIST. 


Wanted—Fifty first-class machinists, vise-hands, 
lathe ani planer hands. Apply to the Lodge & 
Davis Machine Tool Co., Cincinnati, O. 


Wanted—By foreman boiler maker, sit. in ma- 
rine or loco. shop where first-class work is required. 
Good references. Box 373, Victor, New York 


Wanted—Situation by experienced machinist and 
tool maker, as foreman of machine shop or bicycle 
works. Address Box 26, AMERICAN MACHINIST. 


Wanted—A change of foremanship by a first-class 
man. At present a foreman in a large engine 
works. Address J. H. H., care AM. MACHINIST. 


Wanted—A good machine tool man as the con- 


tractor for the output of entire plant. A good 
opening for the right man. Box 15, Am. MAcu. 


fireman wants situation; under- 
15 years a fire- 
MACH 


Brass foundry f 
stands all branches of the business ; 
man; Al reference. Address Brass, AM. 


Wanted 
firing devices for gas and gasoline 
for engagement. ‘Address Electric. care 


Wanted—First-class op’rat'rs on automatic screw 
machines, Hartford or Cleveland. Write, stating 
age, exp. and salary expected. Box 34, Am. Macu. 


Electrical engineer and designer of sp'l 
engines is open 
Am. MACH. 


Wanted—Mech. draughtsman desires position 
Techn. grad. and 2 yrs. exp. in drwg. room on st'm 


pumps and gen. m’chin’s. Address K. O., Am. MAcuH. 


Comp. draftsman wants pos., exp’d in H.S. eng., 


four valve eng.. water tube boilers, etc.: some ex- 
perience in designing. Box 32, AMER. MACHINIST 


A practical machinist 40 yrs. oid, 12 yrs. in charge 
of men; making piece-work prices and estimates. 
wants position. R. A., care AMERICAN MACHINIST. 


Wanted—An energetic and experienced man to 
take charge of 100 screw machines on first-class 
work. State age, experience and salary expected. 


Box 29, AMERICAN MACHINIST. 


desires change of position 
in erecting steam engine or pumping machinery. 
Exper. in both shop and road work, Road work 
preferred. Address N., AMERICAN MACHINIST. 


Wanted - Man of exp. to take charge of toolroom 
in brass-wkgestab. Must be thoroughly familiar 
with mod, tools and methods; a hustler. No experi- 
menter need apply. Box 30, AMER. MACHINIST. 


Young man. tech. edu., 


Situation by a first-class gear cutter and ma- 
chinist—Have had four years’ experience in gear 
cutting. Would like to take charge of a gear-cut- 
ting department. Box 2/, AMERICAN MACHINIST. 

Position of trust by man with 15 years’ expe- 
rience in machine shops, drafting rooms and 
foundries of leading firms; understands mixing 
iron; south of Pennsylvania preferred. Address 
C., care AMERICAN MACHINIST. 

Mechanical engineer, American, age 29, tech. 
grad., experienced constructor on ice mach’'y, Cor- 
liss, steam and gas engines, wants position as en- 
gineer or constructor; highest-class references as 
to ability and character. Box 8, Am. Macu. 

Mech. Engineer, 20 yrs. prac. in bld’ng & erecting 
mach., bld’ngs, etc., for rolling mill steel plant and 
structural iron work, wants position; exp. covers 
steam, electric, pneumatic and hydraulic installa- 
tions; memb. A.S.M.E. Address Box 28, Am. Macu. 

Wanted—A young, energetic man as foreman of a 
mach. shop employing from 15to 20 machinists, 
shop located in Western Penn. Give reference e, age, 
nationality & knowledge of mechanical drawing & 
state where last was acquired; also state wages 
wanted. Address B.,care Am. Macu. Pus. Co. 
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Manufacturer wishing reliable, energetic man of 
business experience for office, shop or road, who is 
a fair machinist, draftsman, and engineer of large 
plants, familiar with indicators; competent to 
take full charge of books, office and correspon 
dence, sell ~ oor take measurements, etc. 
Please address E. @., care AMERICAN MACHINIST. 





MISCELLANEOUS WANTS. 


Advertisements will be inserted under this head at 
35 cents per line, eachinsertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be tector 





Cheap 2d hd lathes & planers. $.M. York,Clev’d, O. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 
Best and cheapest Bolt Header made by C. H. 


Baush & Sons, Holyoke, Mass. 
For Sale—A first-class key- seater, new. Address 
Mitts & Merrill, 913 Tilden st., Saginaw, “Mich: 


Light and fine mach’y to order; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 


Threads and Gears, by G. W. Dixon, Spring 
Lake, Mich. Easy rules to find gears to cut 


any thread possible to be cut in lathe. No algebra. 
Sent to any address on receipt of 25 cents. 
Introduction and negotiation of American pat- 
ents and machinery to English manufacturers and 
agents. Write for circular to Geo. Richards, M. I. 
M. E , Mechanical and Consulting Engineer, No. 5 


Laurence Pountney Hill, London, England. 


Wanted—An Idea. Who can think of some sim- 
ple thing to patent? Protect your ideas; they may 
bring you wealth. Write John Wedderburn & Co., 

atent Attorneys, Washington, D. C., for their 
$1,800 prize offered to inventors. 





FOR SALE. 


Machine Company is 
plant, and offers at low 
which will be replaced 
Parties to buy 
mills, ete., 
and 


The Westinghouse about 
into its new 
prices certain machinery 
modern 
boring 
Twenty-fifth 


moving 


by more tools. wishing 


planers, may see tools 


Liberty Streets, 


lathes, 
in operation at 
Pittsburgh, Pa 
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Barnes Co., W. F. & John all 37 
a Re rrr rere ree tienen wee 
Bickford Drill and Tool Co ‘* 38 
Bilgram, Hugo wae See a. an 
Billings & Spencer Co., The........ccccccees Covet 
Blaisdell & Co., P ERA ee 39 
SS eee eine _— 
Boston Gear Works. are Dates 37 
Bradley Co., The...... 4 
Brainard Milling Machine Co........... + hoe. ae 
Brown, A. & F. ws ‘ 39 
Brown & Sharpe “Mfg. GO. ice ; Cover 
Buffalo Forge Co A Cover 
Builders Iron Foundry : evededukeawe 5 
Bullard Machine Tool Co...... eedweses 3 3¢ 
Burr & Houston Co...... : eee 33 
Carpenter, J. M..... ..0..cese. Cover 
Cincinnati Milling Machine Co...... Cover 
Cleveland Machine Screw Co : waewiee.- ae 
Cleveland Twist Drill Co........... ee 3¢ 
Ce DIE ono cc0c0cseossens ag ata, ones 29 
Colliery Engineer Co., The... ere 34 
Cooke & Co eeeere 32 
Correspondence Sx hool of Tec -chnology woies 3 
eS OE eee rrr ne 3 
Cox Computer Co. ; coee se sesece 3° 
Crescent Steel Co. sauce 
Cumberland Iron and Steel Shafti ng Co — 
Curtis & Curtis... peonds canara teeepine 29 
CI TAGE CO. og ccccccccccccccs 
Dallett < Co., Thos. H. oa 
Davis, ee . Ree Cover 
Davis 2 “" gan ‘Mach. Tool Co .......0<ss0ecccs 32 
Deane Steam Pump Co.... ‘an Cover 
Detrick & Harvey Mac hine Co 38 


Dietz, Schumacher & Co me 35 
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PAGE 
Dixon Crucible Co., Joseph.........c00.-.-ce0e 34 
Draper Machine ed 6... .cacksces 4 ..Cover 
te eS ore peakasens 46. avvebnees 29 
Egan Co., The . eee te Sdxiee Ceeemie ee 30 
eer ee oe 
Evans Friction Cone Co........ ; meen 35 
Fenton Metallic Mie. Co..........cccsecccccccees 31 
Ferracute Machine Co. inte nlains dk vie e eto nas 39 
Faneuil Watch Tool Co..............+. ; —- 
Fifield Tool Co. peaubeneekse »-. Cover 
Fitchburg Mac hine Ww orks. oe eges0eenes ccctee ae 
Flather & Co........ (se seaekuiene (mavdhew, ae 
Pearman 2: O50. Ws Ds ccscccce ‘ — a 
Frick Co., The... ieee aa a unease 40 
Garvin Machine Co...... : : wee 32 
Gisholt Machine Co.... piehssesekaneeiinue 37 
Goetze, O eres ee —ereeeseus Cover 
Goodyear, S. EE GR Re ARR ee een’: 33 
Gould & Eberhardt. Cover 
a SR ee ee ‘asieenn. 0 
Gray Co.,G. A... ie haowiiak s oeeneceree 
Guild & OEE ili NR SARC IIT 39 
Ea ar rrr Tt re 36 
Hartford Steam Boiler anep and Ins. Co 29 
Hendey Machine Co 28 and Cover 
SR a OES. og. . ddccdaacobeseccyes 37 
Peon a: Peres BIGe, CO......cccvccccecses 33 
Hoppes Dis + deetehsciedss oy axeeeaut 30 
rr ese eneneee - 33 
Hurlbut-Rogers Mac Reba... ; ssceauas Cover 
Ingersoll Milling Machine Co.... ............. 36 
Ingersoll-Sergeant Drill Co ; ee ae 
Internationa] Correspondence Sc hools ; 34 
Jackson Patent Shell Roll Co paulcvise -- 30 
Jenkins Bros.... wey cana .. Cover 
Jessop & Sons Co., Ltd., Wm ,............. 31 
Johnson I a a od ae 31 
Johns Mfg. Co., H. W.. ae ee Cover 
Jones & Co., B. ae Le swieeiataniadiiens, 
Jones & Lamson Machine Co................Cover 
Kempsmith Machine Tool Co —— 39 
ee FG bo eee regs errr reer 40 
Keystone Engine and Machine Works.... 4“ 
ee Tt, GP sseseceanes - ans ' 31 
Lemcte BOS .....cccvccsvees ton ah . 8 
Be & eee ae » 2 
Leland & Faulconer Mfg Co «. , - 20 
Lodge & Shipley Machine Tool Co .Cover 
Long & Allstatter Co...........006. 30 
OS ee eee Cover 
Mason Regulator Co ...........ccccces 
McCabe, J 
Miner & Peck Mfg. Co 
Montgomery & Co in 7 
Morse Twist Drill & Machine Co........ 
National Chuck Co 
National Machinery Co............ scces: 38 
National Pipe Bending Co........... Be ied ae 
New Haven Mfg. Co 7 
Nicholson File Co Jinis ae 
Niles Tool Works Co “ Cover 
Niles Tool Works Co., N. Y. Branch.......... 
Norton Emery Wheel Co 
Open Court Publishing Co............... 
Se sn. os ns) pabawhanes Jens Souwen 4 
Otto Gas Engine Works................. 4 
eg Be rer TTT 


Ltd., The. . Cove 


Phosphor Bronze Smelting Co., 
Place Machine Co., George 
Pratt & Whitney Co 

Pratt Chuck C« 

Prentiss Tool & Supply Co 
Pryibil, P - 
Quint, A. D 
Q. and C. Co 
Rand Drill Co 


Reed Co., F. E 

Reinecker, J. E 

I I i i ad oad eee 4 
Roots. P. H. & F. M ; ‘a Cover 
Sackmann, F. A P - 4 
Saunders’ Sons, D sin aed 8 
Sawyer Tool Co oh 29 
Sebastian Lathe Co 

Sebastian-May Co - tink 1 
Sellers & Co. Inc., Wm.,. . Cover 
Seneca Falls Mfg. Co sek < 34 
Shriver & Co.. T 3 
Skinner Chuck Co 

Speidel & Roeper er ‘ 3 
Standard Tool Co.. rer 8 
Stark, John 7 
Starrett, L. S........ pienke . 
Stirling Co., The. . ie 34 
Sterling Emery Wheel Mfg ab sss baxvokoade ¢ 
Strelinger & Co., Chas ° egtii 

Sturtevant Co., BK. F. 


Syracuse Twist Drill Co 
Taunton Locomotive Mfg C oO. 
Taylor-Rice Engineering Co. 


Timolat, J. G ; ae. 38 
Trump Bros. Machine Co............ ; 3 
Warner & Swasey Cover 
Waterbury-Farrel F oundry & Machine Co..Cover 


W. & S. Hydraulic Machinery Works......... 35 
Watts-Campbell Co.... sows 40 


Wedderburn & Co., John Cover 
Wells Bros. & Co. Cover 
rn Coe... cicseh seeeeneperseenees 40 
Whitcomb Mfg Co 37 
Whiton Machine Co., D. B.....  -.cescecees 3 
I, DR ere ce cesecssseecses ) 
Wiley & Russell Mfg. Co a 
Wilkinson & Co., A. J.. Sees wae ecu? 
Wrigley, 7 ak ead ce 
Worc este : Machine Sc re SPs. sncuceonien 33 
Wortmimeton., FORTY T.....00 oo. cvcccs seceseese 34 
Wyman & Gordon aos Cover 
Ce ER ere 34 


Buyers’ Finding List. 
* 


Adding Machines. 


Grant Calculating Machine 
Mass 


Co., Lexington, 


Air Compressors. 
Guild & Garrison, Brooklyn, 
Ingersoll-Sargeant Drill Co., 
Rand Drill Co., New York. 
Auger Bits. 
Adams, A 
Balls, Steel. 
Cleveland Machine Screw Co., 


N. Y. 
New York. 


L., Bridgeport, Conn 


Cleveland, O 


Belt Dressing. 


Dixon Crucible Co., , Jersey City, N. J. 


Joseph 
Bicycles. 
Fenton Metallic Mfg. C« 
Bicycle Supplies. 
Haines Co., Wm. J 


., Jamestown, N. Y 


, Philadelphia, Pa 


Bicycle Tools. 
F 


erracute Machine Co., Bridgeton, N. J 
Blowers. 
American Gas Furnace Co., New York 
Buffalo Forge Co., Buffalo, N. Y 
Cooke & Co., New York 
Roots, P. H. & F. M., Connersville, 
Sturtevant Co., B. F Mass. 


Ind 


, Boston, 


Bollers, Steam. 
& Sembower, Inc., Reading, Pa 
Sterling Co., The, Chicago, Ill 

Watts-Campbell Co., Newark, N. J 
Weston Engine Co., Painted Post, 


Orr 


N. ¥ 
Bolt Cutters. 
Acme Machinery Co., 
Hill. Clarke & Co., Boston 
McCabe a. J New York 
National Machinery Co., Tiffin, O 
Pratt & Whitney Co., Hartford, Conn 
Sellers & Co.. Inc., Wm., Philadelphia, Pa 
Strelinger & Co, Chas. A., Detroit, Mich 


Cleveland, O 
Mass 


Wells Bre & Greenfield, Mass 

Wiley & an sell Mi Co., Greenfield, Mass 
Books, Technical, 

faird & Co., Henry Carey. Ph ladelphia, Pa 

Grant, Geo. B., Lexington, Mass 

Open Court Publishing Co., Chicago, Il 

Strelinger & Co., Chas. A., Detroit, Micl 


Wiley & Sons, John, New York 


Brazing Wire. 


Haines Co., Wm, J., Philadelphia, Pa 
Bushings. 
New Process Raw Hide ¢ Syra e, N.Y 
Calipers. 
Bre wn & Sharps Mfg. ¢ Prov ence, R, I 
Standard Tool Co Athol, Ma 
enacts S., Athol, Mas 
Strelinger & Cx Chas Detroit, Mi 
Wilkinson & Co., A. ]., Boston, Ma 
Castings, Iron. 
Builders Iron Found Providence, R. 1 
Burr & He ton Co., Br kya, 3. 
Leland & mee oner Mfg. Co, Detr« Micl 
Shriver & Co., T., New Y rhe 
Castings, Steel. 
Johnson Co., The, Johnstown, Pa 
Chucks, Drill. 
Almond, T. R., Brooklyn, NY 
Cushman Chuck Co., Hartford, Conn 
Hogwson & Pettis Mfg. C« New Haven. Conn 
Horton & Son Co., E., Windsor Locks, Cont 
Morse Twist Drill & Machine Co , New Bed 
ford, Mass 
Pratt Chuck Co., Clayville, N. Y 
Skinner Chuck Co., New Britain, Conn 
frump Bros. Machine Co,, Wilmington, Del 
Wiley & Russell Mfg. Co., Greenfield, Mass 
Whiton Machine Co., D. E, New London, 
Conn 
Chucks, Lathe. 


Cushman Chuck Co., Hartford, Conn 

Hoggson & Pettis Mfg. Co., New Haven, 
Conn 

Horton & Son Co., E.. Windsor Locks, Conn 


National Chuck Co., New York 
Pratt & Whitney Co., Hartford, 
Pratt Chuck Co., C layville, N. Y 


Conn 


Skinner Chuck Co., New Britain, Conn 
Whiton Machine Co., D. E., New London, 
Conn 


Clutches, Friction. 
Brown. A. & F.. New York 


E vans F riction Cone Co., Boston, Mass 

New Haven Mfg. Co., New Haven, Conn. 
Computers. 

Cox Computer Co., New York 


Continued on page 28 
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BUYERS’ FINDING LIST—Continued. Drilling Machines. 
Condensers, Aurora ge oe Aurora, Ind. 
Conover Mfg. Co., New York. Barnes Co., & John, Rockford, IIl, 
Guild & Garrison, Brooklyn, N. Y. Bickford Drill @ Tool C o., Cincinnati, O. 
Worthington, Henry R., Brooklyn, N. Y. Blaisdell & Co., P., Worcester, Mass. 
Cc ting Machines. Sear ag Sy Thos. H., Philadelphia, Pa. 
oo — re “ ae ’ nae Davis, W. P., Rochester, N. Y. 
c Durant, W. N., Milwaukee, Wis. Davis & E a Machine Tool Co. , The, Cincin- 
FARSS. nati, O. 
Maris Bros., Philadelphia. Pa. Dietz, Schumacher & Co., Cincinnati, O. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. Fitchburg Machine Works, Fitchburg, Mass. 
Speidel & Roeper, Reading, Pa. Garvin Machine Co., New York. 


ing-Off Mac Gould & Eberhardt, Newark, N. J. 
Cutting-OF Bachines Hill, Clarke & Co., Boston, Mass. 


Armst x Mfg. Co., The, Bridge »C : : 7 
Armstrong Mfg. Co., The, Bridgeport, Conn McCabe, J. J.. New York. 


Hill, Clarke & Co., Boston, Mass J 
-) a Wetton am : . : Montgomery & Co., New York 
H but-Rogers Mz » i» Se: © ~ 8 : : 4 . 
urlbut-Rogers Machine Co., So, Sudbury, New Haven Mfg. Co., New Haven, Conn. 





mane. Niles Tool Works Co., Hamilton, O. 

Damper Regula tors. ; : Niles Tool Works Co., New York. 

Hine & Robertson Co., New York Pratt & Whitney Co., Hartford, Conn. 
Die-, Screw Cutting. Prentiss Tool & Supply Co., New York 

Acme Machinery Co., Cleveland, O, Quint, A. D., Hartford, Conn. 

Besly & Co., Chas. H., Chicago, Il. Sellers & Co., Inc.,. Wm , Philadel: hia, Pa. 

Carpenter, j. M., Pawtucket, R. I Strelinger & Co., Chas, A., Detroit, Mich. 

Jones & Lamson Machine Co prerenenees, Vt. Timolat, J. G., New York. 

Montgomery & Co., New York Warner & Swasey, Cleveland, O. 

Pratt & Whitney Co., Hartford, Conn, Wilkinson & Co., A. J., Boston, Mass, 

Strelinger & Co., Chas. A., Detroit, Mich Wiley & Russell Mfg. Co., Greenfield, Mass. 

6 —. Ny Engineering Co., Gloucester Drill Rods. 

Wiley & Russell Mtg. Co Greenfield, Mass. Abbott, Wheelock & Co., Boston, Mass. 
Drawing Instruments, Ete. Drills, Twist. 

Alteneder & Sons, T., Philadelphia, Pa Besly & Co., Chas. H., Chicago, Ill. 

Keuffell & Esser Co., New York. Cleveland Twist Drill Co., Cleveland, O 
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Montgomery & Co., New York. 
Morse Twist Drill & Machine Co., New Bed- 
ford, Mass. 

Syracuse Twist Drill Co., Syracuse, N, Y. 
Drop Forgings. 

Billings & Spencer Co., Hartford, Conn. 

Wyman & Gordon, Worcester, Mass. 
Dynamos. 

Roth Bros. & Co., Chicago, Il. 
Elevators. 

Albro-Clem Elevator Co., Philadelphia, Pa. 
Emery Wheel Dressers. 

Wrigley, T , Chicago, Ill. 
Emery Wheels. 

Besly & Co., Chas. H., Chicago, Il 

Montgomery & Co., New York. 

Norton Emery Wheel Co., Worcester, Mass. 

Strelinger & Co., Chas. A., Detroit, Mich. 

Sterling Emery Wheel Co., Tiffin, O. 
Engines, Gas and Gasolene. 

Otto Gas Engine Works, Philadelphia, Pa 
Engines, Steam. 

Ames Iron is ag Oswego, N Y 

Forbes & Co. D., Hoboken, N., J. 

Frick Co., T dl Ww aynesboro, Pa 

Keystone Engine and Machine Works, Phila- 

delphia, Pa 

Orr & Sembower, Inc., Reading, Pa. 

Watts-Campbell Co., Newark, N. J 

Weston Engine Co., Painted Post, N. Y 
Exhaust Oil Extractors. 

Hine & Robertson Co., New York. 
































14 in. x 6 ft. Hendey-Norton Lathe with Improved Automatic Stop. 





HIS Lathe COMBINES 
the LATEST and 
BEST Improvements. 

Automatic Stop. It is Sim- 
ple, Durable, Indispensable. It 
will AUTOMATICALLY 
STOP the Carriage in 
EITHER direction. It is 
equally efficient whether 
FEEDING or THREAD- 
CUTTING. Running up 
to a shoulder, boring to 
BOTTOM of holes, or IN- 
TERNAL THREAD- 
CUTTING. 


No danger of spoiling either tool or work. It is a safeguard against accidents, in either direction. 


Feeds—It has all feeds in daily use with simple movement of lever. 


Threads—It has all threads in daily use with simple movement of lever. 
Carriage—The carriage reverses in Apron. No slamming of Countershaft. There is no 


comparison between this Lathe and the old style or common Lathe. Quick work, rapid changes, 


satisfactory results.) BUY THE BEST. 


EUROPEAN AGENTS: . 


CHAS. CHURCHILL & CO., L’d. 


21 Cross Street, FINSBURY, LONDON. 
SCHUCHARDT & SCHUTTE, TORRINGTON, CONN. 


59 Spandauerstrasse, BERLIN. 
SOLLER, BASEL, SWITZERLAND. 
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Feed Water Heaters and Purifiers. 
Hine & Robertson Co., New York 
Hoppes Mfg. Co., Springti eld, O. 
National Pipe Bending Co., New Haven, Conn. 
Taunton Locomotive Mfg Co.,T aunton, Mass. 
Files. 
Besly & Co., Chas. H., Chicago, 
Monigomery & Co., New York 
Nicholson File Co., Providence. R 
Strelinger & Co., Chas. A., Detroit, Mich. 
Flexibie Tubing. 
Almond, T. R.. Brooklyn, N. Y. 
Friction Cones. 


Brown & Sharpe Mfg. Co., Providence, R. I 

Grant, Geo. B Lexington, Mass. 
New Process Raw Hide Co. , Syracuse, N. Y 
Shriver & Co., T., New York. 

Graphite. 

Dixon Crucible Co., 

Grinders, Center. 

I Barker & Co. William, Cincinnati, O. 
Leland & Faulconer Mfg Co., Detroit, 
Trump Bros. Machine Co., Wilmington, 

Grinding Machines, Universal. 
Brown & Sharpe Mfg. Co., Providence, R. 1 


Joseph, Jersey City. N J 


111. 


Mich 
Del 


Fur mace seustien Cone Co., Beaten, Mans. Landis Bros., Waynesboro, Pa. 
‘ es. 
American Gas Furns ace Co Mew Vork Grinding and Polixhing Machines. 


Besly & Co., Chas. H., Chicago, II1. 


om & Sharpe Mfg. Co., Providence, R. I. Brown & Sharpe Mfx. Co., Providence, R. I 
Brown & Sharpe Mfg. Co. Rt Builders Iron F agnery, oa 9 nce, R 
ce 0o 


Garvin Mz achine Co.. 
Hill, Clarke & Co., Boston, Mass. 
Landis Bros., Waynesboro, Pa. 
Leland & Faulconer Mfg. Co., Detroit. Mich 
McCabe, J. J.. New York. 
Norton Emery Wheel Co., Worcester, 
Place Machine Co., George, New Yors. 
Sellers & Co, Inc.. Wm, Philadelphia, Pa 
J. Strelinger & Co., Chas. A , Detroit, Mich. 
Grinding Machine, Cutter, 

Brown & Sharpe Mfg. Co., Providence, R. I. 


, Providence 
Coffin & Leighton, Syrac use, ‘ 

Pratt & Whitney Co., Hartford, Conn 
Taylor Rice Engineering Co., Gloucester City, 


Gear Cutters. 
Brainard Milling Machine Co, Boston, Mass. 
Brown & ye Mfg. Co., Providence, R. I 
Grant, Geo. L exington, Mass 
Gould & E hicaeome Newark, N. 
Hill, Clarke & Co., Boston, Mass. 
Pratt & Whitney Co , Hartford, 


Mass 


Conn 


Sellers & Co., Inc. WwW m, ee lelphia, Pa Cincinnati Milling Mac hine Co., Cincinnati, O 
Whiton Machine Co ‘ E., New London, Davis & Egan Machine Tool Co., The, Cincin- 
Conn nati, O 
Gears. Garvin Machine Co., New York 
Bilgram. Hugo, Philadelphia. Pa Norton Emery Wheel Co., Worcester, Mass. 


Boston Gear Works, Boston, Mass Pratt & Whitney Co., Hartford, Conn 
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Hack Saws. 
Besly & Co., Chas. H., Chicago, II] 
Montgomery & Co., New York 
Q. & C. Co., Chicago, Ill 
Strelinger & Co., Chas. A, 

Hammers, Drop. 
Long & Allstatter Co., 
Miner & Peck Mfg. Co 
Pratt & Whitney Co 

Hammers, Power. 
Bradley Co., The, 

Hoists. 

Maris Bros., 
Sellers & Co., Inc., 
Speidel & Roeper dit 

Hydraulic Machinery. 


Mich 


Detroit, 
Hamilton, O 
New Haven, C 


Hartford, Conn 


Svracuse, 





W.& S. Hydraulic Machinery Works, N. Y 
Indicators. 

Ashcroft Mfg. Co., The, New York 
Injectors. 

Jenkins Bros... New York 

Penberthy Injector Co., Detroit, Mich 

Sellers & Co., Inc., Wm., Philadelphia, Pa 
Keyway Cutter. 

Baker Bros., Toledo, O 


Lathes («ee also Turret Lathes), 
Barnes Co., W. F. & John, Rockford, 
Blaisdell & Co , P.. Worcester, Mass 
Brown & Sharpe Mfg Co., Providence, R. I 
Bullard Machine Tool Co., Bridgeport, Co 
Davis, W. P., R« N. ¥ 
Davis & Egan Machine Tool Co., 

nati, O 


Il} 


rchestel 





PRATT & WHITNEY co., 


Etartford, Conn. U.S.A., 
MAKERS OF 


‘FINE MACHINE TOOLS. 


Complete Plants Farnished for BICYCLE, TYPE-WRITER, CUN 
and SEWINC MACHINE MAKERS. 
GAUGES AND SMALL TOOLS FOR GENERAL MACHINE WORK. 


DROP HAMMERS and TRIMMING PRESSES. 


FORCING AND TRIMMINC DIES FOR ALL CLASSES OF WORK. 
England—BUCE & HICKMAN, 280 Whitechapel Road, London, E. 

CHAS. CHURCHILL &CO., Ltd. 21 Cross St., Finsbury, London, E.C. 
ance—TENWICE FRERES &CO., 21 Bue Martel, Paris. 

G. EREUTZBERGER, 140 Bue de Neuilly Puteauz (Seine). 
BOSTON. 47 Pearl Street. 

NEW YORK-—138 Liberty Street. 


agland 


Fr 
France—F. 

CHICACO-—42 and 44 South Clinton, 
cor. Washington Street. 


FouoRTTH TELIOVUSAND. 


KENT’S MECHANICAL ENGINEERS’ POCKET BOOK. 


1,064 Pages, 12mo, Cloth, $5.00 
**A Good Work Well Done.’’—-R. 
WILEY & SONS, - ° * - : 


DURANT’S COUNTING MACHINES 


Will keep an accurate record of the amount of work performed by your automatic 
machinery. Corrects and Prevents Mistakes. Counters received highest 
award at the World’s Fair. [4 Send for catalogue, 


Ww. N. DURANT, 235 22d Street, Milwaukee, Wis., U.8. A. 


CENTER CRINDERS, 


WILLIAM BARKER & CO., Mfrs., 


IRON AND BRASS WORKING MACHINERY 
CINCINNATI, OHIO. 





H. Thurston, 


JOHN NEW YORK. 





















ry B 
FLEXIBLE STEEL TUBING. 
For Conveying Oil or other Lubricant to and from 
Cutters, Drills, Etc. 

Made of Steel and tinned Norway Iron. 
By far the best and neatest arrangement for 
Milling Machines, Bolt Cutters, Gun Boring 
Machines and other tools. Particulars 
given on application. 

T. R. ALMOND, 
83 Washington Street, Brooklyn, N. Y., U. S. A. 


‘Rh. MUSHET’S SPECIAL STEEL” 


BAVES LABOS iz being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. Mo WASTSH is redressing 


SoLE REPRESENTATIVES IN THE UNITED StTaTEs. 
BB. M. TONES w& CO., 
it & 13 Oliver St., NEW YORK: (43 Liberty St. 





For Han nd en 


T Moser tted 
Chiat Ine vee 








‘}) "podesplig “98 UepuBy 








BOSTON: 





J. M. ALLEN, Presipenr. 

WM. B. FRANKLIN, Vice-Presiwent 

F. B. ALLEN, Seconp Vice-PREsIDEN: 
J. B. Prerce, Secretary & TREASURE: 








re = 
Flatalatulutalataly 


MACHINISTS, ATTENTION. 


To introduce, will pn post-paid on receipt of 
$1.60, one each of 3. 6and 12inch rules, all guaranteed 
equal toany inthemarket. Offer good until April1. 
No stamps 


SAWYER TOOL CO., Athol, Mass, 














SOMETHING New! 
Adjustable Notch 
Centre Gauge. 
Price, post paid, | paid, 60 cents. 


Coffin & Leighton, 


SYRACUSE, N. Y. 





SYRAICE 








4 
nla Takis 





IT CUTS COSTS. 
The McCanna 
Adj. Thread 
Cutting and 
Milling Tool. 
Made only t 


THE 
TAYLOR-RICE 
ENGINEERING 
co., 








Works: Gloucester City, N.J., U.S. A. 
No. 119 S. 4th St., Philadelphia, Pa., U.S.A 


Office : 





BUYERS’ FINDING LiST—Continued. 
Dietz, Schumacher & Co., Cincinnati, O 
Draper Machine Tool Co., Worcester. Mass. 


Faneuil Watch Tool Co., Brighton, Boston, 
Mass. 

Fifield Tool Co., Lowell. Mass. 

Fitchburg Mac hine Works, 'f itchburg, Mass. 


Nashua, N. 
abn N. J. 


Flather & Co. 

Gould & Eberhardt. 

Hill, Clarke & Co., Boston, Mass. 

Hendey Machine Co., Torrington, Conn. 

Lodge & Shipley Machine Tool Co., Cincin- 
nati, O. 

McCabe, J. J.. New York. 

New Haven Mfg, Co., New Haven, Conn. 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, Conn. 

Sntetrpt Tool & “Supply Co., New York. 

Reed Cx . E, Worcester, Mass. 

Sebastiz un L athe Co. 

Sebastian-May Co.. Sidne y,O 

Sellers & Co., Inc., Wm., P hile ~~ Pa. 

Seneca Falls Mfg. Co., Seneca Fal ¥. 

Milling Cutters. 

Brown & Sharpe Mfg. C 

Cincinnati Milling Machine Co., 

Erlandsen, J.. New York. 

Garvin Machine Co., New York. 

Ingersoll Milling Machine Co., Rockford, III. 

Reinecker, J. E., Chemnitz, Gablenz, Ger- 
many. 

Starrett, L. S., Athol, Mass. 

Milling Machines. 

Bliss Co., E. W., Brooklyn, N. Y 

Brainard Milling Machine Co., Boston, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Cincinnati Milling Machine Co., Cincinnati, O. 

Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 

Forbes & Co., W. D., Hoboken, N. J. 

Garvin Machine Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

Ingersoll Milling Machine Co., Rockford, Ili. 

Resupamnith Machine Tool Co., Milwaukee, 


Cincinnati, O 


s, N. 


o., Providence, R. I. 
Cincinnati, O. 


Wi 
Le land & Faulconer Mfg, Co., Detroit, Mich. 
McCabe, J. J.. New York. 
Niles Tool Works Co., Hamilton, O. 
Niles Tool Works Co., New York. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York. 
Reed Co., F. E., Worcester, Mass. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 
Motors, Electric. 
Dallett & Co., Thos. H., Philadelphia, Pa. 
Roth Bros. & Co., Chicago, Il] 
Needic Wire. 
Abbott, Wheelock & Co., 
Packing. 
Jenkins Bros., New York. 
Phosphor Bronze. 
Phosphor Bronze 
delphia, Pa, 
Pipe, Bent. 
National Pipe Bending Co., 
Pipe Coverings. 
Johns Mfg Co., H. W., New York. 

Pipe Cutting and Threading Machines. 
Armstrong Mfg. Co., The, Bridgeport, Conn. 
Curtis & Curtis, Bridgeport, Conn. 
— & Harvey Machine Co., 

Md 


Boston, Mass. 


Smelting Co, Ltd., Phila- 


New Haven, Conn. 


Baltimore 


National Machinery Co.,, Tiffin. O. 

Saunders’ Sons, D., Yonkers, N. Y. 

Wiley & Russell Mfg. Co., Greenfield, Mass. 

Planers. 

Davis, W. P., Rochester. N. Y. 

Davis & Egan Machine Tool Co., 
nati, O. 

Detrick & Harvey 
Md. 


The, Cincin- 


Machine Co., Baltimore, 
Draper Machine Tool Co.. Worcester, Mass. 
Fitchburg Machine Works, Fitchburg, Mass. 
Flather & Co., Nashua, N. H 
Garvin Machine Co., New York. 

Gray Co., G. A., Cincinnati, O. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

New Haven Mfg. Co., New Haven. Conn. 
Niles Tool Works Co,, Hamilton, O. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co.,, Hartford, Conn. 
Prentiss Tool & Supply ¢ Co., New York. 
Sellers & Co., Inc Philadelphia, Pa. 
Whitcomb Mfg. Co., W orcester, Mass. 

Polishing heels. 
Builders Iron Foundry, R. 1 

Presses, Dies, Etc. 

Bliss Co., E. W., Brooklyn. BN, ¥. 
Ferracute Machine Co., Bridgeton, N. J. 

Pressure Reducing V alves. 
Hine & Robertson Co., New York. 

Pamping Machinery. 

Deane Steam Pump Co., Holyoke, 
Guild & Garrison Docckinn, N.Y 
Mason Regulator Co., Boston. Mass. 
Worthington, Henry R., Brooklyn, N. Y. 

Panches and Shears. 

Bliss Co., E. W., Brooklvn, N. Y. 

Long & Allstatter Co., Hamilton, O. 

Waterbury-Farrel Foundry & Machine Co., 
Waterbury. Conn. 

W & S. Hydraulic 
York. 


Providence, 


Mass. 


Machinery Works, New 
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16-INCH SWING ENGINE LATHE. 


F. E. REED COMPANY, Worcester, Mass. 





Engine Lathes from 10 to 30 In. Swing Inclusive. 





PATTERN MAKERS’ LATHES. 


MEW DESICN CAP-BED, 27-50 IN. 


SWINC, 5 SPEEDS. 


For Description and Catalogue send to 






six.tatue. FITCHBURG . MACHINE WORKS, 


FITCHBURC, 


== PLANERS, DRILLS, LATHES. Quick Delivery. 


MASS., U.S.A. 





HEXAGON ve~ 
wee FINISHED 


NUTS CASE-HARDENED. 


TRUMP 0S, MAGHINE 6, Ms, 





Che Philosophy of Science 


is ably presente: d bv Pref. Ernst Macu in his recent work, “* Popular 
Scientific Lectures;” cloth, gilt top, $1.00. (Send for circular No. 35.) 
Also by the same author in the January Mon tet, 


Che Part Played by Accident in 
Tnvention and Discovery. 


With many other valuable contributions, 50 cents. 


The Open Court Pub. Co., Chicago, 326 Dearborn St 


MACHINISTS’ CALCULATIONS, 
Quickly and Accurately Performed by Using 
SPECIALLY DESIGNED COMPUTERS. 
PULLEY & GEARING COMPUTER, 4 cts. to $2 00 


BELTING COMPUTER, .. “ to 3.00 

SHAFTING COMPUTER, ... . 18 * to 3.00 

MANY OTHERS EQUALLY USEFUL. Send for List to 
COX COMPUTER Co., 

173 Creenwich St., NEW YORK CITY. 

Special Prices for Quantities for Gratuitous Distribution. 








Jackson’s No, 1 Tapping Attachment 


Can be applied to any lathe 
Taps from 0 to ;4-in. hole. 
MANUFACTURED BY THE 
Jackson Patent Shell 
Roll Co., 
Pawtucket, R.1., U S.A 
SEND FOR PRICE, 











SEND FOR 
CATALOGUE. 





BOLT-CUTTING, NUT-TAPPING ano 
PIPE-THREADING MACHINES. 


DRILLING MACHINES f° HAN oxo 


MANUFACTURED BY 


WILEY & RUSSELL MFG. CO. 


—ALsO— 





GREENFIELD, MASS. 
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The Durability and Strength of 


CRESCENT EXTRA STEEL 


are very noticeable in hard steady 
Try it. 









ALL KINDS IN STOCK. 
Maz SHEFFIELD, ENG 


ufactory, 4 b 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LTD. 
t) 


tablished a century ago. 
Medal World’s Columbian Exposition 1893. 











DIES, &c. 








THOS. FIRTH & SONS, Ltd., 
Sheffield, "ngland. 
KIDD STEEL WIRE CO., Ltd., 
Sharpsburg, Pa. 
Drill Rods and Needle Wire, 
All sizes in stock 
ABBOTT, WHEELOCK & CO., Sole Agents, 
NEW YORK. CHICAGO, 


BOSTO.. 








STEEL CASTINGS 


THE JOHNSON COMPANY, 


FROM 10 LBS. UPWARD. 
MADE FROM BEST 
OPEN HEARTH STEEL. 
Send for Estimates. 
Johnstown, Pa. 





WANTED,9!0 per montn and expenses. Ad- 
dress, wich sramp,Kixe Mra. “3H 31, Cuscace 


SALESME 


chant alate ‘ale cittie and 0» 
» 8io 18 in. Swing. 


SEBASTIAN-MAY GO., 








SIDNEY, OHIO. 


HENRY CAREY BAIRD & CO., 
(NDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
Rr1o Walnut St., Philadelphia. 


e2- Our New and Revised Catalogue of Practical and 
Scientific Books, 88 pages, 8vo., and our other Catalogues 
and Virculars, the whole covering every branch of Science 
applied to the Arts, sent free and free of postage to any one 
in any part of the world who will furnish his address, 





HIGH-SPEED 


AUTOMATIC 


ELECTRIC LIGHT ENGINES 










x 
SN 





My 





Correspondence Solicited. 


Mention ‘* Machinist.’’ 


SIMPLE — HIGH - GRADE —NO/SELESS 


SELF-LUBRICATING. 
NEEDING NO ATTENTION. 


W.D, FORBES & CO, 


me 1302 Hudson St., 
Hoboken, N. J. 


Two Blocks from 14th Street 
Ferry. 





MANUFACTURERS Ol 


PLAIN MILLER 


WITH AND WITHOUT 
BACK GEAR. 


Cylindrical Design 
INSURING GREAT STIFFNESS ANU 


THE MAINTENANCE 
OF EXTREME ACCURACY. 








49 Fenton Wheels for 1896 


PARACONS OF PRACTICAL FEATURES AND 


PERFECT ADJUSTMENTS. 


BEAUTY, SPEED, EXCELLENCE. 
WE WILL BE P.EASED TO SEND YOU CATALOGUE 


FENTON METALLIC MFG. CO., JAMESTOWN, N. Y. 


P. S.-FENTON WHEELS HAVE BLUE CROWNS. 








BUYERS’ FINDING LIST- Continued. 
Raw Hide. 
New Process Raw Hide Co., Syracuse, N. Y 


Renwmers. 
Cleveland Twist Drill Co., Cleveland, O 
Morse Twist Drill & Machine Co , New Bed 
ford, Mass 
Pratt & Whitney Co., Hartford, Conn 
Taylor - Rice Engineering Co., Gloucestet 
City, N. J 
Wi'ey & Russell Mfg. (¢ 
Rock Drills. 
Ingersoll Milling Machine Co 
Ingersoll-Sargeant Drill Co., 
Rand Drill Co., New York 
Rust Preventative-. 


‘o., Greenfield, Mass 


, Rockford, Ill 
New York 


Goetze, O., New York 
Sch vols. 
Correspondence School of Technology, Cleve 
land, O 
International Correspondence Schools, Scran 
ton, Pa 


Screw Machines see Turret Le thes). 


Screws, Machine. 
Cleveland Machine Screw Co., Cleveland, O 
Flather & Co., Nashua, N. H 
Worcester Machine Screw Co., W 
Mass 
Screw Plates. 
Wells Bros., Greentield 
Wiley & Russell Mfg. Co 
Screws. 
Cleveland Machine Screw Co 
Worcester Machine Screw 
Mass 
Separators, Steam. 
Keystone Engine and 
delphia, Pa. 
Shafting, Hangers, Etc. 
Brown, A. & F., New York 
Cumberland Iron and Steel Shafting Co., 
Cumberland, Md 
Pryibil, P.. N. \ 
Sellers & Co., Inc 
Shapers. 
Fitchburg Machine Works, Fitchburg, Mass 
Flather & Co., Nashua, N. H. 
Davis & Egan Machine Tool Co., 
nati, O 
Garvin Machine Co., New York 
Gould & Eberhardt, Newark, N. J. 
Hendey Machine Co., Torrington, Conn 
Hill, Clarke & Co., Boston, Mass 
McCabe, J. J.. New York 


orcester 


Mass 
Greenfield, Mass. 


Cleveland, U 
Co., Worcester, 


Machine Works, Phila- 


. Wm., Philadelphia, Pa 


rhe, Cincin- 


New Haven Mfg. Co., New Haven, Conn 
Niles Tool Works Co., Hamilton, O. 
Pratt & Whitney Co , Hartford, Conn 
Sellers & Co., Inc., Wm., Philadelphia, I’a 
Steam Packing. 
Hine & Robertson Co.., 
Steam Separators. 
Hine & Robertson Co , New York. 
Steel. 
Abbott. Wheelock & Co., Boston, Mass 
Crescent Steel Co., Pittsburgh, Pa 
Jessop & Sons Co,, Ltd.. Wm , New York. 
Johnson Co., The, Johnstown, Pa 
Jones & Co, B. M., Boston, Mass 
Steel Stamps. 
Sackmann, F. 
Taps and Dies. 
Carpenter, J. M., Pawtucket, R. I 
Wiley & Russell Mfg. Co., Greenfield, Mass 
Tapping Attachment. 
Jackson Patent Shell 


New York 


A., Cleveland, O 


: Roll Co., Pawtucket, 
R, I. 
Tool Holders. 
Gould & Eberhardt, Newark, N. J 
Turret Lathes (Screw Machines), 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Bullard Machine Too! Co., Bridgeport, Conn 
Cleveland Machine Screw Co., Cleveland, O 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O 
Garvin Machine Co., New York. 
Gisholt Machine Co., Madison, Wis 
Hill, Clarke & Co., Boston, Mass 
a & Lamson Machine Co., Springfield, Vt 
McCabe, J. J.. New York. 
Niles Tool Works Co., Hamilton, O 
Niles Tool Works Co., New York 
Pratt & Whitney Co.. Hartford, Conn 
Warner & Swasey, Cleveland, O 
Ventilating Mans. 
Backus Water Motor Co., 
Vises. 
Hill, Clarke & Co , Boston, Mass. 
McCabe. J. J.. New York 
Niles Tool Works Co., New York 
Place Machine Co , George, New York 
Strelinger & Co, Chas. A., Detroit, Mich 
Wyman & Gordon, Worcester, Mass 
Waste Off Filters. 
Hine & Robertson Co 
Water Motors. 
Backus Water Motor Co 
Wire Machinery. 
Goodyear, S. W., Waterbury, Conn 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn 
Woodworking Machinery. 
Barnes Co., W. F. & John. Rockford, III 
Egan Co., The. Cincinnati, O 
Pryibil. P., New York 
Seneca Falls Mfg. Co., 


Newark, N. J 


, New York 


Newark, N. J 


Seneca Falls, N. Y 
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he Davis-Egan Machine Tool Go, 


MPROVE 





NEW YORK, 
{10 Liberty Street. 


LATHES, 
SHAPERS, 


68 So. Canal Street. 


BUILDERS OF 


PLANERS, 


ETC. 
CHICACO, 


BOSTON, 
36 Federal Street. 


MILLING MACHINES, 
DRILL PRESSES, 
SCREW MACHINES, 


ETC 
ST. LOUIS, 
721 N. Second Street. 





NO LOST MOTION 


WITH THE 


BALANCED 







VALVES 


MADE BY 


THE MASON REGULATOR CO. 


Boston, U. S. A. 


Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears made t , Order. 
Gear —- 

1895 Gear Book, Free. 
Treatise on Gears, $1. 
; por nered ay GRANT, 
Lexingt Mass. 

and 125 ‘South lith St., 
Philadelphia, Pa., 

and 86 Seneca St., 
Cleveland, Ohio. 





GRANT 


Ca ite) 








Second-Hand Machinery. 


LATHES. PLANERS. 
12 in, x 5 ft., Young. 1 B., 20in, x 20 in, x 4 ft., Fitch- 


1 
1 13in, x 5 ft., Lathe & Morse. 
1 


burg. 
» 39 S. ,14 in, x 5 ft. 6in. No. 10 §., M4 in, x 24in, x 4 ft., 


No. 
Harris. Wood & Light. 

No. 38 S., 15 in, x 6 in., Harris, 1 No. 11 S., 24 in, x24in. x4 ft., 

1l5in. x6 ft., Blaisde!!, Wood & Light. 

15in, x 6 ft., P. & W. No, B,, 24 in, x 24 in. x4 ft.. 

No. 18C., 18 in. x6 ft., L, & D., Pond, Mech, Tool Co, 

Compound Rest & Taper At-§ 1 No. B., 24 in, x 24 in. x 4 ft, 
tachment. Pond. Mch. Tool Co. 

1 No, 19 C,, 18 in, x 6 ft., L. & D.,$ 1 No. B., 24 in. x 24in. x5 ft., 
( ‘ompound Rest & Taper At Pond. Mch. Tool Co. 
tachment. ! No. 61 S., 24in, x 24in, x5 ft. 

1 No. 20 C,, 18 in. x 6ft., L. & D.. 6 in., Wood & Light. 
Compound Rest & Taper At-) 1 H., 24in,. x v4 in, x 6 ft., Lathe 


tachment, & Morse. 
119 in, x 6 ft., Heavy F. § 1 No. B., 26 in. x 26 in. x 6 ft, 
220 in, x 11 ft., Lathe & Morse. Pond, Mech. Tool Co. 
1 No. + S., 0in. x 10ft., Lincoln. 2 1 No. 168., 48 in. x 28 in. x 8 ft., 
1 No, , 2tin. x 10ft., P.& W., Gay & ‘Silver, Heavy. 

ape er. 1 No. 148., 82 in. x 82 in. x 10 ft., 
1 No. 6C., 22 in, x9 ft., P. & W., Wood & Light 

Taper 1 No. B., 36 in. x36 in. x 9 ft., 


1 No. 5 C., 22 in. x 10 ft., Niles, New Haven. 
No. P., 36 in. x 36 in. x 9 ft., 


per. 
1 No, 25 8., 23 in. x 10 ft., J. D. English. 


a] 
2 





White, Taper 1 No, , 364m. x 36. In. x 10 ft., 
1 24 in. x 16 ft., Nicholson & Pond Mch. Tool Co, 

Waterman. 1 No. P., 36 in, x 36in, x 14ft., 
1%in.x .0 ft., Dustin & Hub- Powell. 


d. 38 in. x 88 in, x 10ft., 
1 No, 49 S., 27in, x 12 ft., Wood Aldrie h & Co, 
& Light. 1 No, 17 S., 82 in. x 10 ft., Van 
1 No. 505., 28 in, x 12 ft., Wood Horn, Open Side Planer. 
ig’ No, 197 C, 43in. x39 in. x8 ft., 
1No.98., 28 in. x 16 ft., Wood Pond, Mch, Tool Co., 2 heads, 
& Li ght. 1 No. 128 C., 48in. x 82in. x 6ft., 
130 in, x 12 ft., Lathe & Morse Pond, Mch, Tool Co,, 2heads. 
new, ’ No, 129 C,, 48in, x32in. x 6 ft., 
1 No, 44 S.,30in. x 14 ft., Lincoln. Pond. Mch, Tool Co.. 2 heads, 
1 No, 458., 32in. x 13 ft,, Bement ¢ 1 No. 130 C., 48in, & 32in. x 6 ft., 
& Dougherty. Pond. Mch. Tool Co., 2 heads. 
1 No, 468., 36in, x 12 ft., Lincoln. §. 1 No. H., 60 in, x 60in, x 15 ft., 


= 
4 


te 





1 No, 19S., 40 in, x 16 ft., Wood Niles Tool Works Co., 3 
& Light. Heads, 

1 No, 615S., 48 in, x 18 ft., Gay & ) 1 No, W., 60 in, x 60in, x 22 ft., 
Silver. Hepworth, 1 head. 


Also large stock of -_s tools. Send for List. 


Eastern Branch Niles Tool Works Co., 


Special Lot, Second-hand Tools,' 


at very low prices before removal. 


LATHE—72 in. swing, 20 ft. bed, Triple Geared. 
. 42 in. swing, risers to 48 1n , 12 ft. bed, Triple Geared, Com- 
pound Rest, ete., Pratt & Whitney’ 3, A 1 order. 


as 32in, swing, 16 ft. bed, Fay & Scott’s. Good as new. 
+ 26 in. swing, 10 ft. bed, Pond, Extra Heavy. 

“ 24in. swing, 12 ft. bed, Compound oa Fitchburg 

545 22 in. swing, 12 ft. bed, Cp’d Rest, 1 9-16 hole, Perkins. 
sd 20 in, swing, 15 ft. bed, Extra Hecey, Cp’d Rest, Pond. 
o 19in. swing, 8 ft. bed, Prentiss, 

“ 16 in, swing, 7 ft. bed, Prate & Whitney. 

“6 l5in. awing, 7 & & ft. beds, Reed. 

a6 13in. swing, 6 ft. bed, Pratt & Whitney. 


141n, swing, 6 ft. bed, Blaisdell. 
é i8 in. swing, Turret Lathe for Brass-finishing. 
PLANER—37 in. x 37 in. x 11 ft., Betts. 
os 36in, x 36in. x ¥ ft., Niles. 


sad 32in, x 32in. x 8 ft., Pond. 

ic 26 in. x 26in. x8 ft., Powell. 

. 2 in, x 26in. x 8 ft., Gould & Eberhardt. 

es 24 in. x 24in. x 6 ft., Lathe & Morse. 

= 24in, x 24in. x 6 ft., Pratt & Whitney. 

xia 22 in. x 22in. x 5 ft., Pease 

wid Min, x Win. x 5 ft., Hendey. 
SHAPER-—15in., Stroke Crank, Gould & Eberhardt. 

“6 Sin. “ Geared, Improved. 

_ Q4in, * Friction, Hendey. 

o6 Traveling Head, Warren. 


“ 14i 
DRILL—2 in "Wheel: and Lever, Prentice. 

bea 26 in., Bk. Gears, Auto. Feed, Friction Pulleys, Prentice. 
Radial, 3-ft. arm, Hilles & Jones. 

< Universal Radial, 4 1-2 ft. arm, Bk. Gears & Auto. Feed. 
U seine Milling Machine, Kempsmith’s latest. 
Plain ss Lincoln Pattern. 
Plain - - Pratt & Whitney No. 2 hand { 
Gear Cutter, 30 in. full Automatic, Gould & ‘Eberhardt 
Upright Boring and Turning Mill, 38 in., 2 Heads. Good as new. 
Horizontal Boring and Drilling Machine, Sellers, 54 in. 4 
Horizontal Flange Punch, Hilles & Jones, No. 2. 
Boiler Punches, 22 and 36 in. gore. 
Niles Boiler Plate Planer, 16 ft., A 1. 
Boiler Rolls, 6, 7, 8 and 10 ft. wide. 
Steam Hammer, 400 lbs., Ferris & Miles. 


CYCLE MACHINERY, 


Consisting of SCREW MACHINES, MILLING MACHINES, 
DRILLS, LATHES, PRESS ES, SHAPERS, Etc. 





J. J. McCABE,B, 


E. P BULLARD'S| § 4 Dey St., 
N. Y. Mach’y Warerooms.' NEW YORK. 


SUCCESSOR TO 


FINE LOT OF 


SECOND-HAND MACHINERY, 


COMPRISINC 


A Large Lot of Fine Machinery from 
The Schuyler Electric Co., of Middle- 
town, Conn. ; 

The Entire Equipment of the Lightning 
Check Punch Co. of Brooklyn, N. Y.; 

AND 

A Large Consignment from a Promi- 
nent Manufacturing Company in New 
York City. 

THERE ARE cm. 


Engine Lathes, 14" to 25", many of best 
makes. Drill Presses, 10" to 40", light and 
heavy. Planers, Shapers, Screw Machines, 
Milling Machines, Gear Cutters, Profilers, 
Speed Lathes, Fox Lathe, Power Presses, 
Emery Grinding Machines, Xc., &c. 


Write for Complete List, No. 16B. 
THE GARVIN MACHINE CoO., 


Laight and Canal Sts., NEW YORK. 
Also, 51 North Seventh St., Philadelphia, Pa. 








MACHINERY FOR SALE. 


8in. x 24in. x7 ft. New Haven Planer. New. 
= in. Gould & Eberhardt Drill. Good as new. 
in. Boynton Hand Shaper. a 
14 to 1 1-4in. Open-die Bolt Cutter, Good as new. 
Nos. 1, 3 and 6 Roots Pressure Blowers. Al condition. 
9x9 Greenfield Upright Engine. Guvuod as new. 
18 x5x 10 Brass Lined Duplex Pump. 
1 123 x 18 Slide V. alve Engine. 
Lot 6 1-2 in. and 7 1-2 in. Hammered Steel Shafting. 
Bearings, Friction Clutch Pulleys, etc., less than halt 
value. COOKE & CO., 
163 and 165 Washington Street, New York. 


MACHINERY BARGAINS 


BEFORE REMOVAL 








15 in. . : ft. Engine Lathe. 19-36 and 50 in. Drills, 
_ = o “ - Portable Drill. 

2 (“ 133 vas ” we 36 in, x 14 ft. Planer. 

- “a = “5 12 in. Shaper Traverse Head, 
37 “30 =“ os = Gear Cutter, 54 in. 

:: ae | Me os nid Milling Machine, 
5l in. x 18 ft. Engine Lathe. 


10 ft.-16 ft. Vertical Boring and Turning Mill, Cranes, Blower, 
Boiler Rolls, Punch and Shear, etc, 


Send for full list and prices. 


GEORGE PLACE MACHINE CO. 


145 Broadway and 86 Liberty St., 





136 and 138 Liberty St., New York City. 


NEW YORK, 


At Phenix Iron Works, Trenton, N. J. 





SECOND-HAND MACHINERY. 





5 & 6 Putnam, R. & F. Rest. } 15 in. Hendey, Friction. 
5 Sellars, R. & F. Rest. ' 
Speed Lathes all Sizes. 


ENGISE LATHES. DRILLS. 

86 x 18 Lincoln, T. G. No. 2 Bickford Radial, with 

2 x 10 Fifield, C. Rest. Tapping Attachment 
46 x 16 Pond, C. Chuck. Bausch Radial, 4 ft. Arm 
3 x 26 Fifield, C. Chuck. No. | Warren Radial, 4 ft. Arm, 
Bx 12 - = Suspension Drill. 
28 x 12 Putnam, R. & F. Rest. 36 in. New Haven, B.G. & P. F, 
26 x 22 Pond, C. Rest, 32 in. Putnam, B. G. & P. F 
25 x 10 Perkins, P. Gib. 30 in, Prentice Bros., B. G. & 
26 x 17 ond, C. Rest. P. F. 
26 x 12 New Haven, C. Rest, 28 iu. Barnes, B. G. & P. F. 
24x 10 Pratt & Whitney, C. Rest. 5 v5 mm. Prentice Bros., B. G. & 
22 x 1d F. KE. Reed, C. Rest. ay F2 

10 x 8 Pratt & Whitney, C. Rest, ) 20 in. Prentice Bros., Wheel Feed 
20 x 11 Wm, Sellars, C. Rest. ) 2 Spindle, Slate Sensitive. 

19 x 10 Prentiss, C. Rest & Taper. 2? 1 Spindle, Gardam Sensitive. 

17 x 7 Bement, P!. Turning. 4 Spindle, Garvin Gang. 
is x 8 Putnam, R. & F. Rest. 62 in. Boring & Turning Mill, 
16 x 8 Blaisdell, R. & F. Rest. 4 Pond. 
15 x 6 Putuam, C. Rest , 37 in. Boring & Turning Mill, 
15 x 6 Prentice Bros. R. & F. Rest. , Bullard. 

15 x 6 Perkins, R. & F. Rest. 48 in. Car Ww heel Borer, Bement . 
15 x 6 Flather, P. Gib Rest. 34 in. 
14 x6S. Ashton Hand, P. G. Rest. a 
14x 6F. E. Reed, P. Gib Rest. SHAPERS. 
14 x 6 Blaisdell, KR. & F. Ress. 15 in. Gould & Eberhardt Crank 

x 
x 


i2in, Prentiss, Crank 
12 in. Warren Trav. Head. 


} 
PLANERS. > MILLING MACHINES. 


60 x 60 x 26 L. W. Pond. No, 3 Universal, Brown & Sharpe. 
48 x 48 x 12 L. W. Pond, 2 Heads. § No. 1 “ Garvin. 
38 x 38 x 10 L, W. Pond. No, 4 Plain, Garvin. 
36 x 36x10 D, W. Pond. No. 3 Plain, no arm, Garvin. 
26 x 26 x 6 Pond M. T. Co, No, 1 1-2 Plain, no arm, Garvin, 
2x%5x8 ane. 12 Lincoln Pattern Millers 
v4 x 24x 7 New Haven. ane cA ITS 
24x 20x 5 New ape MISCELLANEOUS. 
2» x v0 x3 Thay ri } 

2 in. Lodge & Davis Bolt Cutter. 
16 x 16 x 15 Binisdell (Crank.) ¢ 910" Saunders Pipe Machine. 


> 60 oe Hydraulic Press, W. & S. 
DRILLS. No. 41-2 Ferracute Power Press. 
2 Bickford Universal ) No. 18 Hibbard Power Press. 
Nadu, 5 ft. Arm. 2 spd. Ames Pro’ filer. 
Yo. 2 Universal Co., Universal ? | . 
~ Radial, 6 ft. Arm, qlz* * Bement Slotter. 





* Garvin 





Also a large and assorted stock of new tools. Bicycle machinery « 
specialty. Send for Lists. 


PRENTISS TOOL & SUPPLY CO. 


115 LIBERTY ST., N. Y.- 
Chicago Store: 62 & 648. CanalSt. 











